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BEPOBT OF THE COMMISSIONER OF PATENTS 
FOB 1894. 

The report of the Commissioner of Patents for the 
year 1894 is in some respects one of the most interest- 
ing presentations yet issued from the Patent Office. 
The reports of the business of the office show that 
there were granted 20,803 patents, including designs, 
while there were 38,344 applications for the same. 
Counting trade marks and reissues, there were 40.492 
applications, 12,920 patents expired and 3,812 were 
forfeited for non-payment of the final fee. The total 
expenditures were $1,100,047.12, and the excess of re- 
ceipts over expenditures was $87,392.46. In the 
Treasury of the United States there is now a balance 
of $4,369,135.91 to the credit of the office. 

Connecticut, with one patent to every 993 inhabitants, 
was the most inventive State, Massachusetts, with one 
patent to every 1,335, coming next. At the foot of the 
list is South Carolina, with one patent for every 25,581 
inhabitants. Of foreign countries, England, with 689, 
and Germany, with 582 patents granted, head the 
list. 

The commissioner describes the methods of the office 
during the year. A great effort has been made to 
bring business up to date, and at last it has been ac- 
complished, so that on December 31, 1894, there were 
but 2,273 new applications in the office which had not 
been acted on, and no division was more than tnirty 
days in arrears, either on new or on amended work. 
On the same day 50,507 cases were pending in the 
office; of these, 12,000 had been pending two years or 
more, 1,514 five years or more, 130 ten years, and five 
had been pending fifteen years. 

This long pendency of applications indicates often 
intentional delay, the idea being in some cases to de- 
lay the issue of the patent until the art is more fully 
developed. To prevent this abuse the commissioner 
proposes to put in force after April 15, 1895, a new rule 
to the general effect that only six months' delay in 
making each amendment will be tolerated on the part 
of applicants, and where cases have been pending for 
five years or more the applicant may be required to 
show cause for his delay, and failing in this, his case 
will be subject to rejection. The last clause seems to 
be an echo of the Berliner telephone decision. Exactly 
how the six months' rule can be enforced in the light 
of the two year period presented by section 4,894 of 
the patent statutes does not appear, or is not explained 
in the report. 

While the Berliner case is applied to the prevention 
of delays in prosecution, the portions of the decision 
touching on the administrative character of the Patent 
Commissioner's functions are not laid to heart. The 
ambition of the present commissioner is apparently, by 
examining all possible references, to grant patents 
which in a very high percentage of cases will be held 
valid in the courts. To make this result attainable 
the office is working on such references, to make what 
is termed the " perfect classification of this vast ma- 
terial," such material being the 541,571 United States 
patents, 864,700 foreign patents, and the printed pub- 
lications of all countries. How any approach to a per- 
fect classification of the vast body of material can be 
made is a problem nearly unsolvable. A special in- 
crease of appropriation of $64,590 is asked for on behalf 
of this work. It is evident that there is no tendency 
to greater liberality in issuing patents ; the tendency 
is in the opposite direction. In the law every man is 
assumed to be innocent until he is proved to be guilty 
— patent applications seem considered to be for invalid 
inventions until proved to be for valid ones. 

It would be interesting to know how the business of 
the office has been so expedited — whether it has been 
by too severe a treatment of applications and by too 
strict an interpretation of the statutory requirements 
of invention and novelty. We have repeatedly main- 
tained that the public would be better served by a 
liberal administration of the Patent Office. An appli- 
cant should be treated as entitled to a patent at least 
prima facie. The granting of an invalid patent does 
little harm, while the refusal to grant one which, 
seemingly invalid, would ultimately prove valid, may 
do the inventor and the community the greatest in- 
jury. The old time jurists of the United States held 
that the inventor was to be encouraged and fostered 
by the state. The pendulum, however, began to 
swing the other way and the Supreme Court declared 
many patents invalid, practically threw out reissues 
and gave the Patent Office every pretense for illiberal 
treatment of applicants for patents. 

In the courts the pendulum seems to be on its return 
swing, and patents are again favorably adjudicated 
on. It is to be hoped that the Patent Office will ulti- 
mately take a more favorable view of the claims of the 
country's inventors. Such important and difficult 
topics as statutory invention, and degree of invention, 
and the subjects in general of the patent statutes, the 
''metaphysics of the law," as they have been termed, 
deserve adjudication in the highest and most compe- 
tent courts. The Patent Office examiner presides at 
too low a tribunal for the determination of such intri- 
cate questions as arise in the granting of letters 
patent. 



THE CABEEB OF A CHEMIST. 

Through some influences similar to the article " On 
the Choice of a Career," in the issue of the Scientific 
American of January 19, my father was persuaded 
to let me — or make me — study chemistry. I was sent 
to Germany and passed two years under one of the 
leading analytical chemists and then two years at a 
university, devoting my time to the study of organic 
chemistry. After graduating, I returned as assistant 
to my old teacher, and through his influence I obtained 
a position in one of the leading establishments in 
Germany. There I passed three years, one year in 
the laboratory and two years overseeing the work 
done outside. 

Here I obtained a thorough knowledge of the manu- 
facture of soda, sulphate, causti soda, alum, the 
acids, bleaching powder, etc. 

About this time my father concluded that my edu- 
cation had been completed far enough for America 
and called me home — home to a city of 40,000 inhabi- 
tants, in which there was not one single establishment 
employing the aid of chemistry, directly or indirectly. 
My father himself knew nothing about chemistry, ex- 
cepting that he had read of the success achieved now 
and then by some chemist in various parts of the 
world. He simply expected me to discover something 
new and to become famous and rich in a few months. 

After awhile, however, I obtained a position as 
chemist in one of the largest American establishments, 
attending to laboratory work and partly supervising 
the manufacturing processes. 

After five years I had an opportunity to fill a better 
salaried position. This I accepted, and remained in my 
new position for four years. Then the entrance of the 
owner's son into the factory deprived me of my posi- 
tion. I have tried to obtain a new one for the last 
eight months, but in vain. I am conversant with the 
processes used in making all the leading chemicals, 
have made many of them myself for years, but can 
find no one who wants my services. 

Through my training and schooling I am locked out 
of every other business almost. I am no bookkeeper, I 
know perhaps as much about pharmacy as the average 
druggist, yet I cannot accept a position as druggist. I 
cannot enter a shoe store as clerk nor can I work as 
stevedore along the wharves. 

I cannot follow your advice, "Select a process, sttidy 
it, find out its weak point, and endeavor to improve 
that. In this way your opportunity will come." To 
do this requires money, and I cannot afford to devote 
more money to studying out a process that may or 
may not bring in financial returns. I must strive to 
draw returns out of the knowledge I possess at present, 
knowledge gained at the schools and in practical work 
in some of the leading establishments in Germany and 
America, and to devote this knowledge in working out 
processes for my employers. 

Before undertaking the study of chemistry, the stu- 
dent should ask himself the following two questions : 

1. Can I, after finishing my studies, devote a certain 
number of years and a certain capital to farther re- 
search ? 

2. Must I enter the service of others after finishing 
my studies ? 

The chemist must pay more for his education than 
the minister, the lawyer or the physician. These last 
three can settle down in any village or town and 
gradually build up a living, according to their attain- 
ments. The chemist, however, provided he is not a 
man of means, finds thousands of towns and cities in 
the Union closed against him, because there are no 
chemical works in them. 

If, perchance, he obtains a position as chemist in a 
town of any considerable size and loses it, he can do 
nothing else but leave the town, as it is highly im- 
probable that there will be a suitable second opening 
for him there. 

The chemist cannot go into any village by chance 
and grow up with it as the physician can ; he cannot 
build up a practice like the lawyer, or a congregation 
like the theologian. He must either enter the employ 
of some manufacturing concern or he must start an 
analytical laboratory in sone of the large cities, or he 
must have the means to enable him to devote his time 
to private independent research. These points must 
be considered in discussing the question propounded 
by you " On the Choice of a Career." J. G. L. 

Jersey City, N. J. 



THE HEAVENS IN MARCH. 

The celestial stagre this month will present Diana 
playing a role in which she was once accustomed to 
terrify mankind And even to-day the earth contains 
millions of Adam's descendants who look upon a total 
eclipse of the moon with awe and dread. But know- 
ledge does not diminish the interest of such an event. 
It is a wonderful thing to watch the shadow of our 
planet creeping across the mountainous face of a globe 
nearly 240,000 miles away. The scale of such a phe- 
nomenon is in itself imposing to the imagination. And 
we like to see our shadow reaching so far; it heightens 
our respect for the ball that casts it. There should be 
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a perceptible increase of human dignity after an eclipse 
of the moon. 

This eclipse will occur on the night of Sunday, the 
10th, and will be visible throughout most of the in- 
habited regions of the globe. I believe there are still 
tribes in Africa who will beat tom-touis and fire guns 
to drive off the shadowy monster that is trying to 
smother the moon. The gunpowder of civilization 
travels so much faster than its astronomy, and is so 
much easier to understand. 

Below, in Eastern standard time, are the elements of 
the eclipse : 

Moon enters penumbra 7:57 P.M. 

'• shadow 8:53.7 " 

Totality begins 9:51.5 " 

" ends 11:27 " 

Moon leaves Bhadow 0:21.8 A.M. 

" " penumbra 1:31 " 

It should be remarked that the ordinary observer is 
not likely to notice the penuinbral phases, and, put- 
ting the whole thing in a nutshell, it may be said that 
the eclipse will begin about 8:54 P. M. and end about 
0:25 A. M. 

One interesting feature that all can easily observe is 
the color of the moon when it is completely under the 
shadow. Probably the color will be a copper-red. 
This is due to the refraction or bending of sunlight 
around the edge of the earth by the atmosphere. If 
we could see the earth from the moon during the eclipse, 
we should most likely behold a luminous red ring sur- 
rounding it, the color being due to absorption of light 
by the atmosphere. Occasionally, however, the moon 
does not look red during an eclipse, but almost disap- 
pears from sight, what can be seen of it presenting a 
faint, dusky appearance. This maybe owing to the 
presence of clouds in the earth's atmosphere which pre- 
vent the transmission of light. 

Among the planets Venus is fast coming to the 
front rank. Every eye must notice the gleam of her 
silver lamp, low in the western twilight, rivaling the 
brilliance of Jupiter overhead. At the opening of 
the month she will be in the edge of Pisces, just 
above the tail of Cetus, and will set about 7:30 
o'clock in the evening; at the end of the month her 
place will be in Aries, directly over the head of 
Cetus, and then she will set about 8:30 P. M. She is 
not yet a very interesting telescopic object, the form 
of her illuminated disk being that of a gibbous moon. 

Mars appears very insignificant in comparison with 
its splendid aspect last autumn. During the month it 
will move eastward in Taurus from the neighborhood 
of the Pleiades to a position nearly midway between 
the "golden horns" of the celestial Bull. It transits 
the meridian between 4 and 5 o'clock in the after- 
noon. 

Jupiter remains in Taurus above the point of the 
southern horn, brightly ;tipped with the star Zeta, 
but by the end of the month he will have retreated 
across the border into the territory of the Twins, 
where he will take up a position just northeast of the 
star cluster H 1325, and a little west of the still greater 
cluster M 35. 

With the telescope Jupiter is an object of unceasing 
interest. Following are a few phenomena of his sat- 
ellites. The fifth satellite is, of course, far beyond the 
reach of the amateur. 

On March 12, at 6:48 P. M., satellite III will disap- 
pear behind the planet, and will reappear at 9:43 
P. M. At 8:38 P. M. satellite II will also disappear by 
occultation behind the planet, and when it reappears, 
at 1:49 A. M., it will come into sight not far behind 
the edge of the planet, but out of the latter's shadow, 
at a considerable distance from the planet. At 9:36 
P. M. on this same eventful night, satellite I will pass 
upon the planet's disk. Its shadow will follow at 
10:53 P. M., and will be halfway across at midnight. 

On the 21st, at 5:59 P. M., satellite II will pass upon 
the disk of the planet. Its shadow will follow at 8:32 
P. M., and will be half way across before 10 o'clock. 
On the same evening, and at the same hour, 5:59, 
satellite I will pass upon the planet's disk, nearer the 
equator. Its shadow will follow at 7:17 P. M., and will 
be half way across by 20 minutes past 8 o'clock. If a 
telescope that will show both the shadows is used, it 
will be very instructive to watch their comparative 
rate of motion. Satellite I, being nearer the planet, 
moves much faster than satellite II. A more powerful 
telescope is required to see the satellites themselves on 
the disk of Jupiter. 

The above are Eastern standard times. Subtract 
one hour for central time. 

Saturn is nearing a position where it can be con- 
veniently observed. During March it will be near the 
border of Libra and Virgo, passing into the latter con- 
stellation near the end of the month. It will then be 
two or three degrees southeast of the star Kappa Vir- 
ginis. At the close of March Saturn will rise about 
8 P. M. 

Uranus remains in Libra, making an isosceles triangle 
with the stars Alpha and Beta. It is nearer to Alpha, 
and about two degrees north-northeast of the fourth 
magnitude star Iota. 

Neptune is in Taurus, near the fifth magnitude star 



Iota Tauri. Mars will be in conjunction with it at a 
distance of 3" north on the 25th. 

Mercury is a morning star and will reach its greatest 
distance from the sun in the morning sky on the 24th. 

The month opens with a crescent moon. The moon 
attains first quarter in Taurus on the morning of the 
4th ; fulls in Leo on the night of the 10th, and reaches 
last quarter in Sagittarius at midnight on the 17th. 
It is in perigee at 7:30 P. M. on the 9th, and apogee at 
1:30 A. M. on the 22d. New moon occurs at 5:25 A. M. 
on the 26th. 

The moon's planetary visiting list for March is as 
follows : Conjunction with Mars on the 3d at 10 A. M. ; 
with Neptune on the 4th at 8 A. M.; with Jupiter on 
the 5th at 6 A. M.; with Saturn on the 14th at 7 A. M.; 
with Uranus on the 15th at 5 A. M.; with Mercury 
on the 23d at 5 P. M. 

There will be a partial eclipse of the sun on the 
26th, visible in Greenland, but not in the United 
States. 

The sun enters the sign Aries and the astronomical 
spring begins on March 20 at 4 P. M. 

Garrett P. Serviss. 
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Dr. Alfred L. Loomis died at his New York home 
January 23. Dr. Loomis was one of the most widely 
known of New York physicians. Dr. Loomis was born 
in Bennington, Vt., on October 16, 1831. He graduated 
at the College of Physicians and Surgeons in 1852. 
He was early recognized as a specialist in pulmonary 
and heart troubles ; for two years he was an assistant 
in the hospitals on Blackwell's and Ward's Islands. 
In 1859 he was made visiting physician at Bellevue, 
and 1862 lecturer on physical diagnosis at the College 
of Physicians and Surgeons. For thirty-five years Dr. 
Loomis was connected with the Bureau of Charities 
and Corrections, and his aid and advice were always 
sought and heartily given in the promotion of every- 
thing calculated to elevate the character of the hos- 
pitals and other institutions of the department, and 
to alleviate the sufferings of the inmates. Dr. Loomis 
was consulting physician to numerous hospitals and 
a member of several medical societies. In 1886 an 
unknown friend of the New York University gave, 
through him, $100,000 to build and equip the Loomis 
Laboratory, which already has an extended reputa- 
tion for its bacteriological work. 

He was Professor of Pathology and the Practice of 
Medicine in the University of New York since 1886. 
He devoted great attention to hygiene and was never 
in favor of giving much medicine. Among his publi- 
cations are " Lecture Introductory to the Course of 
1871-2 in the Medical Department of the University of 
the City of New York ;" "Lessons in Physical Diag- 
nosis," 1872, ten editions up to 1893 ; " Diseases of the 
Respiratory Organs, Heart and Kidneys," 1875 ; "Peri- 
tonitis," 1875 ; "Lectures on Fevers," 1877 ; "Diseases 
of Old Age," 1882 ; "A Text Book of Practical Medi- 
cine," 1884; also, "Climatic Treatment of Pulmonous 
Phthisis;" "Physical Exploration of the Abdomen ;" 
" Physical Signs of Diseased Conditions of the Liver 
and Spleen;" and "On the Use of Opium in Acute 
Uraemia and Convulsions." 

By his paper on " The Adirondack Region as a 
Therapeutical Agent in the Treatment of Pulmonary 
Phthisis," he paved the way for opening the North 
Woods as a health resort. The entrance to Bellevue 
Hospital will be draped in mourning for thirty days, 
and a commemorative tablet will be placed upon the 
walls of the medical board room of Bellevue Hospital 
in honor of him. 



Importance of the Eucalyptus Tree to California. 

The eucalyptus tree promises to become in time 
almost as useful to California as the bamboo is to 
Japan and China. During the past twenty ysars 
the eucalyptus has been introduced very extensively 
throughout the central and southern parts of the State. 
The eucalyptus tree may be put to many important 
uses. It has the advantage of requiring little or no at- 
tention and of growing with astonishing rapidity. In 
the vast timberless regions of California it has been an 
important factor in improving the land. The wood 
brings a good price when sold for fuel and it is gener- 
ally acknowledged to have, besides, many valuable 
medicinal qualities. The eucalyptus is also exten- 
sively used to form a windbreak about Californian 
gardens and orchards. 

It has been found very profitable to raise the euca- 
lyptus tree for fuel. The tree's remarkably rapid 
growth makes it possible to raise a crop or forest of 
these trees to a size suitable for cutting every three 
years. Within a year from the time the seed has been 
planted the tree often reaches a height of ten feet, 
and a height of fifty feet in three years. It is custom- 
ary to cut the tree off about two feet from the ground, 
at intervals of from three to five years. The trees are 
then cut into cord wood. During the past year the 
wood is reported to have brought from $6 to $9 per 
cord. A fair profit from such a crop is thought to be 
about $50 to the acre. It is estimated that a single 
acre, if left untrimmed for eighteen years, would, at 



this rate of growth, produce $ 10,000 worth of wood. 
In Australia the wood of the eucalyptus tree is coming 
to be extensively used for manufacturing purposes, 
and it is probable that in time new and important 
uses will be found for the wood in California. 



• « in » 

Rock Emery millstones. 

Rock emery is a new phrase in mechanics. It is ap- 
plied to blocks of emery in their natural condition. It 
is one of the hardest mineral substances known, except 
the diamond. Every modern attempt to give regular 
form to this intractable substance, which no metal 
tool can cut, has, until recently, failed. 

The wonderful success of the emery wheel in the 
workshop prepared the way for the acceptance of 
emery millstones in the mill. But great difficulties 
were at first met with in their manufacture. At last, 
however, a rock emery millstone has been produced of 
perfect form, ample strength and suited for every pur- 
pose of fine grinding. Hundreds of them are already 
in use, successfully working on all classes of material. 
The large emery blocks are set in a metal filling that 
is nearly as hard and much stronger than cast iron. 
The face of the millstone is perfect, and so hard that 
it never needs dressing, and fortunately does not re- 
quire it, for it is too hard to be cut by any tool. When 
compared with other millstones, the first point to at- 
tract attention is the increased output of the emery 
stone. The ordinary buhr does daily less grinding, 
and it soon becomes necessary to take it up for sharp- 
ening. The rock emery stone, however, keeps steadily 
at work, and on all moderately hard grinding, like 
grain or soft minerals, runs for months, becoming 
sharper and increasing its output ; and when, finally, 
it requires attention, it is only to deepen its furrows, 
which are made of a soft rock easily cut out. The 
emery face should never be disturbed. Rock emery 
will not glaze, nor is it affected by heat. If the stones 
get together, no harm is done, nor are rock emery 
stones damaged by small bits of iron or steel that may 
get between them. 

Rock emery forms, as would be expected, one of the 
hardest, strongest and most cutting and durable mill- 
stones. Rock emery millstones are also but a trifle 
more expensive than the best French buhrs, which is a 
point in their favor. 

Rock emery millstones not only displace the French 
buhr, but also the expensive iron mills recently intro- 
duced, which cost from three to five times as much as 
rock emery mills, and do less work and of an inferior 
quality. 

No millstone material can compete with rock emery, 
for it reduces easily many materials that other mill- 
stones cannot grind at all. 



Electricity on the New York Canals. 

In his recent annual report, referring to the use of 
electricity on canals, the State Engineer, Mr. Adams, 
well says : 

The many wonderful achievements of recent years 
in the development of electricity as a motive power in- 
spire the hope that it may soon be made applicable to 
the propulsion of canal boats at a cost that would ren- 
der its use practicable and profitable to all concerned. 
The excessive weight and expense of the best storage 
battery which science has as yet devised, and which 
would be sufficiently powerful to meet the needs of 
this service, seem to exclude such an appliance from 
serious consideration at this time. Motors placed on 
the boats and made to operate the common form of 
screw propellers will not accomplish any appreciable 
saving of either weight or space over a steam engine 
and boiler, and in many respects would be decidedly 
inferior thereto. Such a method would require two 
trolley wires, for boats bound in opposite directions, 
and the boats would be helpless when not nearly un- 
der these wires. Moreover, the cost of installing such 
a device in the boats would be practically prohibitive 
to the majority of the boatmen, the cost being nearly 
thatof steam, while lacking its many advantages above 
mentioned. 



A Novel Rat Poison. 

Enormous business has been done lately at French 
fairs by a man who professed to sell a rat powder that 
was perfectly harmless, and that struck rats dead on 
the spot. In order to convince the skeptical, the man 
first of all powdered a slice of bread with the stuff and 
ate a piece of it himself. Then he put the remainder 
under a glass case, in which a rat was kept in cap- 
tivity. The rat went to eat the bread and instantly 
fell dead. At five pence a box the powder went off like 
hot rolls, and the lucky proprietor of the specific was 
in a fair way to make a fortune. But the police, who 
in France are very active in protecting the people from 
fraud, looked into the matter and found that the pow- 
der was nothing but ordinary sugar. They also dis- 
covered that the case was connected with a powerful 
electric battery, and that the moment the rat touched 
the bread the current was turned on, and it was thus 
his death was brought about. The man was arrested 
at the fair of Albi. 
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A FACTOET CHIMNEY STRUCK BY LIGHTNING. 
The sugar manufactory of Kojanka is situated in 
the government of Kiew (Russia), upon the railway 
line from Kiew to Odessa. 

During the season 1893-94, the sugar works of Ko- 
janka treated 21,887 tons of beets in 54 days, which 
gives a mean work of 405 tons per 24 hours. The quan- 
tity of sugar produced during the season 1893-94 was 
5 770,530 pounds, corresponding to an output of 12 
pounds of white crystallized sugar to 100 pounds of 
beets. The boiler nouse contained 10 steam generators 
of a total heating surface of 12,300 square feet, and 
was provided with two chimneys, one of iron plate 5 
feet in diameter and 95 feet in height, and one of ma- 
sonry, of %% feet square section and 105 feet in height. 
As the draught was inadequate, and as the addition 
of new boilers was rendered necessary in consequence 
of the extension of the works, it was decided to con- 
struct a single chimney of large dimensions. In the 
first place, a well 
was driven in order 
to ascertain the na- 
ture of the ground. 
At a depth of 8 feet 
a stratum of water 
derived from a neigh- 
boring pond was 
reached, and as the 
subsoil consisting of 
argil laceous earth 
did not appear suffi- 
ciently solid, piles 
were driven down in 
order to strengthen 
it. Solid earth was 
found at [a depth 
of 22 feet beneath 
the bottom of the 
well. 

The chimney,Figs. 
1 and 2, rests upon 
100 piles from 22 to 
25 feet in length, 
spaced 2}£ feet apart 
and distributed over 
an area of 640 square 
feet. The piles are 
of oak and are not 
shod with iron at 
their point. Two 
pile drivers actuated 
by horse power and 
one actuated by 
manual power were 
used in driving these 
piles. The work of 
excavating the earth 
and driving the piles 
was carried on day 
and night without 
interruption and 
lasted 120 hours. 

The heads of the 
piles were connected 
by a framework of 
oak, and the whole 
was covered with a 
bed of concrete three 
feet in thickness 
composed of two 
parts of cement to 
three of sand and 
four of broken gra- 
nite. 

The foundation, 
which is ten feet in 
height, and the ped- 
estal, whose height 
is thirty feet, are 
constructed of com- 
mon Kiew brick. 

The shaft of the 
chimney, of a height 

of 148 feet, is constructed of special perforated bricks 
from Chemnitz. The thickness of the masonry at the 
base is 20 inches, which is reduced at the summit to 9. 
The total weight of the masonry is 1,870,000 pounds. 
The load upon the heads of the piles is 160 pounds to 
the square inch. 

The work, which was begun on the 23d of May last, 
was finished on the 30th of June, and thus lasted but 
75 days ; but the fate of this structure so rapidly fin- 
ished was ephemeral. In fact, during the night be- 
tween the first and second of July, a fearful storm let 
itself loose over the country, and at half past eleven 
o'clock a thunderbolt struck the chimney and produced 
an immense rent about four feet in width and extend- 
ing throughout its entire length, as shown in Fig. 1. 
Fragments of bricks, and even whole bricks, were 
thrown to a distance of eighty yards. No serious ac- 
cident happened to any one. A night watchman, 
stunned by the noise, fell to the ground and was 
picked up unconscious, but free from wounds. 



The lightning had followed the vertical line of the 
iron ladders placed in the interior of the chimney, and 
which were all torn out and broken or bent. These 
damages are easily explained by the fact that the 
chimney had not as yet been provided with a lightning 
rod. 

The repairs, which were at once begun, consumed 
twenty days, and on the 24th of July the lightning 
rod, consisting of a 3>£x4 inch flat iron, was put in 
place. 

It seems that in order to prevent the possibility of 
such accidents in the construction of the large chim- 
neys of manufactories, it would perhaps be necessary 
at the beginning of the work to install upon the sum- 
mit of the masonry in the course of execution a light- 
ning rod provided with a conductor that could be 
elongated in measure as the needs of construction de- 
manded. — Le Genie Civil. 



Diatoms. 

Writing to the Microscopical Journal, Mr. William 
A. Terry, of Bristol, Conn., says : At low tide at Shell 

Beach there is a 
broad expanse of soft 
mud laid bare below 
the sands ; this mud 
just before the re- 
turn of the tide was 
covered with a brown 
film that I recog- 
nized at once as 
being composed of 
living diatoms. On 



Tig. 3.-HOBIZ0NTAL SECTION 
THROUGH A B. 



that this drop contained over 250,000 individual 
diatoms ; and as this was less than 1-5 of the fragment 
of film under examination, I thought it safe to con- 
clude that each square inch of this film contained 
over one hundred million diatoms. As the area cov- 
ered by this sheet of living diatoms was about 20 rods 
in width and some 80 rods long, the number of indi- 
viduals composing it may well be reckoned incon- 
ceivable. 




1 



Fig. 2.-VERTICAL SECTION OF 
THE CHIMNEY. 



Fig. 1 -CHIMNEY OF THE KOJANKA SUGAR WORKS 

LIGHTNING. 

examination the microscope showed that these were 
chiefly three different sizes of naviculoid diatoms ag- 
gregated into separate colonies, the smallest form 
being so minute that a power of 500 diameters was 
needed to definitely show their outlines ; the next size 
being about double their linear dimensions, and the 
third considerably larger and showing the crossband 
of a Stauroneis. 

I took a small fragment of the film about 1-10 of an 
inch in diameter and separated and mixed it with a 
few drops of salt water ; then took one drop of this 
and placed it on a slip and covered with an inch 
square cover glass. Under the microscope, this showed 
the film broken into minute pieces in which the 
diatoms were packed in solid masses, each kind sepa- 
rately, and were motionless ; but. thousands of each 
variety were diffused through the water and these 
were very active, showing their characteristic motions 
and their usual color. On counting the diatoms in the 
field of view in various parts of the slide, I estimated 



■ i t i m 

The New Constituent of the Atmosphere. 

Thursday, January 31, was an eventful day in the 
history of the Royal Society, as well as in scientific 
circles, inasmuch -as it was the first occasion on which 
a meeting of the society had been devoted to the dis- 
cussion of a single subject in presence of the general 
public. Moreover, the subject was one to which a 
good deal of attention has been directed since the 
meeting of the British Association in Oxford last year, 
when Lord Rayleigh startled the world by announcing 
the discovery of a new constituent of the atmosphere. 
It was to hear his lordship's colleague — Professor 
Ramsay — read a paper on this subject, communicated 
to the society by them conjointly, that a large audi- 
ence assembled in the theater of the University of 
London on January 31. The new gas is called " argon ;" 
and, so far as is at present known, it stands entirely un- 
related to any other substance in nature. We are there- 
fore warned that "every theory of its constitution 
must be accepted with extreme caution." As to its 
physical properties, its solubility in water is 2}£ times 
as great as that of nitrogen. Examined by the spec- 
troscope, it shows that it has two distinct spectra, 

like nitrogen itself ; 
but while the nitro- 
gen spectra are of 
different characters, 
those of "argon" 
are of the same type. 
According to Pro- 
fessor Olszewski, of 
Cracow, the critical 
point of the new gas 
is — 121° ; the critical 
pressure, 50 - 6 atmo- 
spheres ; the boiling 
point, —187° ; t h e 
melting point, — 
189-6° ; and the den- 
sity of the liquid, l - 5. 
The new nitrogen 
has been aptly char- 
acterized as a 
"strange substance, 
being as volatile as 
nitrogen or oxygen, 
and therefore not ca- 
pable of separation 
by difference of boil- 
ing point." 

#-•-• 

Preservation of Wire 
Ropes and Cables. 

A compound which 
any one can make, of 
tar, summer oil and 
mica axle grease, in 
varying proportions 
to suit the condi- 
tions, is suggested 
by John A. Roeb- 
ling's Sons Co. The 
tar and oil must be 
free from acid. This 
combination thor- 
oughly penetrates 
between the wires, 
prevents rust, and 
fills the cable. It 
sheds water success- 
fully, and does not 
strip off. Cables 
which have been 
treated with this material, when taken apart show 
every wire bright and clean, the heart or hemp core 
being also in prime condition. 

As soon as a wire rope has been well filled with this 
compound, the addition of a very little from time to 
time keeps it in good condition, so that it is economi- 
cal. 

The best manner of applying it is by means of a 
drip, which pours it on, in a fine stream, while the 
rope is in use, care being taken to put it on very 
slowly. 

« in > 

A special mouthpiece for public telephones has 
been introduced in Germany with the object of 
avoiding the spread of diseases carried by the con- 
densed moisture of the breath. A pad or a large 
number of disks of paper, with a hole in the middle, is 
inserted in the mouthpiece, and the upper disk of 
the paper is torn off after every conversation. — Elec- 
tricity. 



AFTER BEING STRUCK BY 
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PHILBBOOK'S DENTAL TOOL. 
This tool, patented by Dr. B. F. Philbrook, of Dun- 
lap, Iowa, is especially adapted for reducing a root to 
receive a cap, crown or bridge, and may be used in 
connection with dental engines, hand pieces and right 
angled attachments. Pig. 2 is a central longitudinal 
section and Fig. 1 a plan view through the tool. The 
mandrel is exteriorly screw-threaded, and has an inter- 
changeable pivoted point adapted to enter the nerve 
seat of a tooth. A hub or tool carrier sliding loosely on 
the mandrel has in its inner wall a longitudinal groove 
receiving a feather on the mandrel, so that the tool 
carrier is free to slide upon, but revolves with the 
mandrel. An annular 
groove at the upper end 
of the tool carrier re- 
ceives fixed pawls fast 
to a threaded milled 
nut, by rotating which 
the carrier is moved up 
or down on the man- 
drel. Two, three or 
four springs, secured at 
one end to the lower 
end of the tool carrier, 
have at their other ends 
each a socket to receive 
the shank of a cutting 
tool extending in the 
direction of the opera- 
tive end of the mandrel. 
These tools are adapted 
to engage the peripheral 
surface of the root at 

the top, are preferably made of copper or aluminum, 
and have diamonds or diamond dust in their inner 
surface at their working ends. The tools are also 
longitudinally grooved to hold corundum or emtry, 
and in operation, as they are rotated, the springs con- 
stantly hold them in engagement with the periphery 
of the root, which is thus reduced without changing 
its contour. The tool holder being adjustable upon 
the mandrel and controlled by the milled nut, the cut 
can be increased or lessened at will, one size hub or 
tool carrier being well adapted to reduce any of the 
h uman teeth or roots for crown or bridge work. 




adjustable levers with a rack in which meshes a pinion 
on the shaft which carries the pointer. But when the 
temperature in the boiler becomes abnormal, a swing- 
ing motion is imparted to a lever pivoted on one of 
the racks, whereby a battery is brought into circuit|with 
a magnet within the casing to actuate an armature 
lever and sound a bell. The alarm is sounded when 
the steam pressure is reduced and heat is not with- 
drawn from the water, or when the temperature is 
increased and steam pressure remains the same, ab- 
normal conditions of the boiler being at once indi- 
cated, so that the attendant may apply the proper 
remedy to avoid or prevent an explosion. 



A GAGE INDICATING PRESSURE AND TEMPERATURE. 
Both pointers of this gage are designed to move in 
unison as long as the boiler is working under normal 
conditions, the heat indicator hand traveling faster 
than the pressure gage hand when an abnormal in- 
crease of heat takes place in the boiler, an alarm being 
at the same time sounded. The improvement has 
been patented by Mr. Albert F. Mallick, Jamestown, 
North Dakota. Fig. 1 is a side elevation of the im- 
provement as applied and Figs. 2 and 3 are sectional 
views of the gage. Extending into the boiler just 
above the crown sheet is a pipe on whose inner end is 
a cap forming a socket for the head of a rod extending 
loosely through the pipe and into an outer casing. 
The rod is preferably of glass or of any material that 
expands and contracts less than the pipe. The outer 
end of the rod is pivotally connected with the short 
arm of a bell crank lever, on the free end of the long 
arm of which rests a vertical rod connected with the 
indicator casing. The upper end of the rod is con- 



If the mills of South Carolina, for instance, attempt to 
go into fine yarns, they will have to go outside of their 
own vicinity for any considerable quantity of the cot- 
ton that they may require. 
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MALLICK'S BOILER ALARM GAGE. 

nected by a rack and pinion with a shaft which moves 
a pointer on the face of the dial, the expansion and 
contraction of the pipe within the boiler communicat- 
ing a corresponding movement to its inclosed horizon- 
tal rod, and through the bell crank lever to the verti- 
cal rod connected with the indicator, and thus indicat- 
ing the changes of temperature in the boiler. 

On the same dial is also indicated the pressure of 
steam in the boiler, a pipe from the steam space con- 
necting with a diaphragm which is also connected by 



How to Repel Train Robbers. 

" How to Repel Train Robbers" is the title of a short 
paper in the North American Review for February by 
Lieut. John T. Knight, of the United States Army. 
His principal suggestion is that the express car should 
be placed at the rear end of the train, so as to compel 
the attacking party to divide its forces. The express 
messenger should be able to communicate instantly to 
the cars by electric alarm bell or other effective means, 
and the passengers should be able to get repeating 
shotguns from a glass-front case in each car. Thus a 
messenger could give warning as soon as any one ap- 
proached his door at an unusual time or locality, and 
the passengers and trainmen, being between the robbers 
attacking the engine and those attacking the express 
car, would have a decided advantage. Moreover, it 
would be necessary, in order to cover the engine, the 
express car and a sufficient number of points between, 
to employ so large a force of men that the probable 
profits per maa would not be large ; and this would 
discourage the industry. Mr. Knight has been in the 
cavalry service in Oklahoma Territory ; in sending a 
guard to protect a paymaster he always ordered it to 
keep 100 to 150 yards behind the wagon carrying the 
money, so as to compel the attacking party to divide 
its forces. 

The lieutenant's suggestion seems sensible. If we 
are going to fight train robbers, the advice of expert 
fighters is worth attention. But, as we have hereto- 
fore said when discussing this subject, the only ration- 
al remedy is to civilize our country. Repulsing or 
punishing the robbers is not a satisfactory remedy, 
certainly not satisfactory <o passengers, most of whom, 
in any train, ewen in the Wild West, come under the 
appellation " tenderfoot." To deter would-be robbers 
from getting together is the desideratum. That is the 
main element in the success of the police in large cities 
in repressing violence ; they keep suspicious characters 
on the move as much as possible, so as to have them 
out in sight and let them know that they are being 
watched. Indeed, Lieutenant Knight evidently re- 
gards the idea of making robberies unprofitable (by 
forcing the robbers to see ttiat they will have to have 
a large force of men in order to accomplish their 
object) as his most valuable suggestion. This will 
deter them, if anything will, for their sole object is 
money, says the Railroad Gazette. 

«m » . 

Economy in Cotton Transportation. 
It was noted in our columns, saysthe Manufacturers' 
Gazette, a month or more ago, that an experiment was 
to be tried of fetching from Galveston a large lot of 
cotton by steamer, with abargeintow. This has been 
successfully accomplished, and the 
cotton landed in good condition at 
one of the Boston wharves. It was an 
undertaking of more or less concern 
to marine insurers, and of some in- 
terest to those in the cotton trade, 
because of its originality and the 
doubt surrounding its success. The 
barge was a four-masted schooner, 
and was capable of taking care of 
itself had it broken loose from the 
steamer by the parting of the hawser. 
The latter. was nine inches in circum- 
ference and was payed out 1,500 feet. 
At no time was it brought taut, be- 
cause of its great weight and length. 
The steamer and barge carried to- 
gether 7,059 bales, the former 2,962 
bales and latter 4,097 bales. The con- 
signees state that there was a saving 
on the shipment in freight over ordi- 
nary ocean transportation of $6,500. 
What there is in the future for this 
method' of shipping cotton to New 
England ports we do not venture to 
say, but it is suggestive of what may 
be done in lowering the cost of freight from South- 
western points to a figure that will do away with 
Southern advantages in this particular that now exist. 
With favorable freight rates for New England mills, 
long-stapled cotton from the Mississippi bottom lands 
and from the Southwest, such as is required for fine 
counts of yarn, can be landed at these mills as cheaply 
as at the mills in the Piedmont district. For fine yarns, 
cotton can or may be soon delivered to Northern mills 
as cheaply as to the mills of the South Atlantic States. 



ELECTRICALLY CONTROLLED VALVE GEAR FOB 
PUMPING STATIONS. 
The improvement represented by the illustration is 
more especially designed for use in controlling supply 
pipes connecting a pumping station with a distant 
stand pipe, to enable the engineer at the station to 
open or close the supply pipe, connecting it with or 
disconnecting it from the stand pipe. A patent has 
been granted Mr. William Engberg, of St. Joseph, 
Mich., for the invention. The gate valve in the sup- 
ply pipe is on the upper end of a piston rod passing 
through suitable stuffing boxes to a piston head in a 
cylinder connected by pipes at its upper and lower 
ends with the casing of a valve in which is a hollow 
valve plug, and the latter is connected by a small pipe 
with the supply pipe, so thatwaterunderpressuremay 
pass to the valve plug. In this valve are opposite 
ports, adapted to alternately register with the pipes 
from the top and bottom of the cylinder, a channel 
also connecting with a discharge pipe. A lever car- 
ried by the stem of the valve plug supports at one 
end a weight and is connected at its opposite end by a 
link with a bar sliding in suitably arranged bearings, a 
notch in the bar being adapted for engagement by a 
spring-pressed armature operating in conjunction 
with an electro-magnet connected through a relay 
with a switch at the distant pumping station, under 
control of the engineer in charge. In vertical alignment 
with the sliding bar is another sliding bar, its upper 
end carrying a weight, its lower end having a foot 
adapted to engage an arm on the piston rod, and hav- 




ENGBERG'S VALVE GEAR. 

ing in one side a notch adapted to be engaged by the 
spring-pressed armature of another magnet, also con- 
nected through a relay with the switch, the movement 
of the switch lever closing the circuit for either relay, 
and causing the corresponding magnet to attract its ar- 
mature. As represented, the gate valve is open and the 
piston in its lowermost position. To close the valve, on 
the movement of the switch lever, the upper magnet 
attracts the.armature lever and thus unlocks the upper 
sliding bar, which is moved down by the weight at its 
top and strikes the upper end of the lower Jbar, mov- 
ing the latter downward and turning the valve plug to 
supply water under pressure to the lower end of the 
cylinder, and open the channel connecting its upper 
end with the discharge pipe. The piston consequently 
moves upward and closes the gate valve, the arm on 
the* piston rod at the same time engaging tne foot of 
the upper bar and elevating it, where it is held in 
locked position on the breaking of the circuit, and the 
releasing of the armature lever, which then engages 
the notch, the other bar being also locked in its lower 
position by the other armature lever. The operator 
always turns the switch lever to normal position after 
the circuit is temporarily closed. 



A New Russian War Ship. 

The Fremdenblatt gives the following particulars 
of the new Russian ironclad Georgi Pobiedonostzeff. 
This great war ship, the construction of which was be- 
gun on August 12, 1889, has steel armor from 8 inches 
to 16 inches thick on the sides, while the casements are 
protected by 12 inches and the traverses by 9 inch to 
10 inch plates. The total length of the ship, including 
the ram, is about 340 feet. The vessel is 69 feet broad 
and 26 feet 7 inches deep, with a displacement of 10,280 
tons. It is supplied with two engines constructed in 
England, which will develop 10,600 horse power under 
ordinary pressure and 16,000 horse power under forced 
draught. The new man-of-war is armed with six 12 
inch and seven 6 inch guns, as well as 14 quick-firing 
guns of English manufacture. 
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Hard Rubber Casting Patterns. 

BY JOHN T. USHER. 

India rubber has been employed by the writer with 
very satisfactory results for making small patterns. 
Such patterns can be made and finished more cheaply 
than those made of metal and in many cases more cheap- 
ly than those made of wood. Patterns made of rub- 
ber are especially adapted to card pattern work, which 
consists of a number of patterns grouped together and 
attached to a metal plate, or upon a wooden board, 
together with the gate and spun channel pattern, the 
iron moulder being enabled thereby to produce at one 
operation a mould complete, ready for pouring in the 
metal. The rubber patterns are also eminently adapted 
for use in connection with a follower board, for group- 
ing generally or to be used singly. The advantages 
claimed for rubber patterns are : 1. Their extreme 
lightness ; (2) durability ; (3) strength ; (4) freedom 
from shrinkage and warpage ; (5) freedom from the at- 
tacks of water or acids, heat or cold under ordinary 
conditions. 

It is presumed that all the readers of the India Rub- 
ber World are acquainted with the manipulation of 
rubber in a general way. Therefore only a summary 
of the methods employed in making the preliminary 
patterns and moulds from and in which the subse- 
quent patterns are produced will be given. 

The preliminary patterns can be made of wood, 
beeswax, modeling clay, or modeling composition; in 
fact, of any substance which can be shaped to the de- 
sired form and which will retain this form long enough 
to allow an impression to be taken in plaster of Paris. 
In many cases the preliminary pattern can be formed 
all the more easily by making a face pattern of either 
of its sides. Then pour an impression of the face pat- 
tern and form the preliminary pattern therein or 
thereon with beeswax, and then pouring or making a 
plaster mould on or of that as the case maybe, the face 
pattern or mould upon or in which the preliminary 
pattern is formed serving as one-half of the mould. 
The other half mould being made by pouring or making 
a counter- impression directly on or in the first impres- 
sion of half mould, cutting rings, grooves, or depres- 
sions some distances from the mould surfaces proper to 
locate the two halves of the mould in their respective 
positions. 

The moulds can also be made in plates or metal with- 
out any preliminary pattern in the usual manner, if 
preferred. When the plaster moulds are to be used to 
make patterns in, they must, after being made, be in- 
vested in a metal flask. After the first pattern has 
been made, it may be used as a pattern for making all 
the subsequent plaster moulds needed. When a pre- 
liminary pattern has been made or is available, the 
plaster moulds should always be made directly in the 
flasks, thereby avoiding the necessity of inverting the 
moulds after they have been made. 

To pour an impression, and in making moulds of 
plaster in order to get the best results, the article to be 
poured should be first shellacked and allowed to dry, 
and then soaked in water for ten minutes or more, 
and then poured while it is still wet. If the article to 
be poured is made of some other material than plaster, 
it may be dipped in water and then poured while still 
wet, but on no account must oil or any greasy sub- 
stance be used to insure an easy separation if the lat- 
ter are to be used for making the patterns in. 

In pouring an impression, the amount of water ne- 
cessary to saturate the plaster is first poured into a 
soft rubber bowl, a pinch of common table salt is then 
added and stirred in. the plaster is then added by 
shaking it out of a scoop in order to loosen it as much 
as possible, then let it stand a few seconds until thor- 
oughly saturated; the surplus water can then be 
poured off, and the plaster stirred or mixed. If this 
has been done properly, the mixture will then be of the 
consistency of thick cream. When salt has been added 
the plaster must be used immediately, as it commences 
to set very quickly. In no case must the plaster be 
put into the bowl before the water, as it will nearly 
always come out lumpy after being mixed, and it is also 
liable to crumble away during the process of vulcan 
izing. In pouring an impression, a little of the plaster 
is first poured on the highest part and is then made to 
flow to and around the lower parts as quickly as pos- 
sible by taking the article in the hand or hands and 
jarring it sharply ; a little more plaster is then added 
again on the highest part and the jarring repeated, and 
so on until enough has been added. Should the jar- 
ring be omitted when pouring, or too much plaster be 
added at one time, the chances are that the work will 
be imperfect. 

Should the shape of the moulded article be such that 
the parts cannot be separated by inserting the point of 
a knife blade between them, without the risk of break- 
ing, then the part that has been poured must be care 
fully cut away until the shell and surface can be seen 
through the plaster. This cutting can in most cases 
be done in such manner that the parts can be lifted 
away in large pieces, leaving the part it is desired to 
save intact. 

In making hard rubber patterns, where the body of 
the pattern or any part of it would be more than 



% inch in thickness, it will be necessary to so arrange 
the moulds as to produce a shell pattern. 

When cores are used, the plaster of which they are 
made must be mixed with carbonate of lime, as whit- 
ing, chalk, or marble dust, in such proportions as to 
allow of its being readily dissolved in acid after the 
patterns have been vulcanized. This removes the 
cores, the plaster of Paris being in itself insoluble. A 
mixture of half plaster and half whiting will be found 
to be very satisfactory for making the cores. 

If the patterns are immersed in muriatic or sulphuric 
acid, the whiting will dissolve very quickly, leaving 
the plaster as a precipitate, which can be easily washed 
out with water, without in any way injuring the pat- 
tern. Paper also makes an excellent core for this pur- 
pose; in fact, better than plaster. When metal moulds 
are desired in preference to those of plaster, it will be 
found easier and better to first make the plaster 
moulds, and then, after carefully shellacking them, to 
use them as patterns from which to cast the metal 
moulds. 

Before packing the plaster moulds, the surfaces 
proper should be coated with collodion. After being j 
packed, they should be put into boiling water for a 
few minutes to soften the rubber prior to closing the 
moulds. The pattern may then be vulcanized. After 
vulcanization they must not be taken out of the 
moulds until thoroughly cold, otherwise they are lia- 
ble to warp. — India Rubber World. 
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A FABASITE VEEY NUMEROUS IN HOGS. 

BY PROr. JOHN MICHELS, LATE U. S. DEPARTMENT OP AGRICULTURE. 

During the four years in which I had charge of the 
inspection of hogs for the United States government, 
my attention was drawn to a parasite which was so 
numerous that it was found almost daily during the 
search for Trichina spiralis under the microscope. 

This parasite, shown in the cut which accompanies 
this article, has the appearance of an elongated worm 
with a blunt point at each end. It assumes many 
forms, sometimes being narrower and longer than 
shown in the drawing and at other times broader and 
shorter, and even almost round. The interior is com- 




posed of granular matter, which with a high power 
proves to be embyros, the worm-like body being only 
a sac. 

These sacs are sometimes very numerous in the 
muscle, while each sac contains many hundreds of the 
embyros ; taken together the number existing in some 
hogs must be counted by the million. 

This parasite, which is considered to be harmless, 
is called by the United States Department of Agricul- 
ture "Tarcosperidium," and by the Germans "Psoro- 
spermien," and it is remarkable, considering their 
great number in a food product, that little appears to 
be known of their life history. 

I have made preparations of the sac for microscopical 
examination, and expelled the embryos from the sac, 
which prove to be the shape of half moons. 



Rapid Fire Guns. 

One of the most important lessons of the naval bat- 
tle of the Talu River was the demonstration of the 
great importance of the rapid firing guns, especially 
when the ships to which they are opposed are not 
protected. The recent trials at Indian Head will 
probably lead to the adoption of rapid fire mechanism 
hereafter for our 6 inch guns. Two 6 inch breech- 
loading rifles fitted as rapid Are guns have been 
tried. One was fitted with a Dashiell breech mechan- 
ism, and the other with Lieut. F. F. Fletcher's new 
breech mechanism. The record claimed for the 
Fletcher gun is said to be five rounds in 54 seconds. 
This invention is a close competitor o£ the Armstrong 
gun of the same caliber, six rounds in one min- 
ute being filed from a gun of that make a short 
time ago. The Krupp gun of 15 centimeters, which 
is equivalent to 5 - 87 inches caliber, was fired at the 
Meppen ground at the rate of eight aimed shots per 
minute, and eight shots were fired at a target 3,000 
meters away in 40 seconds. On the British Royal 
Sovereign a series of ten aimed rounds were fired from 
an Elswick gun in 1 minute 57"8 seconds. The 
French rapid fire Canet guns 5'91 inches caliber have 
been equally successful. In England an 8 inch Arm- 
strong gun has been tested which gave very remar v - 
able results. The interval between the shots for an 
ordinary 8 inch piece is about 1 minute 15 seconds; 
the new Armstrong gun fir.ed shots at an interval 15 
seconds with a crew of only five men. 

The mount for a rapid fire gun is hardly second in 
importance to the gun itself, as quick loading and fir- 
ing would be of very little value without special facil- 



ities for training, elevating and sighting ; mounts are 

now receiving great attention both at home and 

abroad. 

» in * 

water. 
Pure water consists of 2 parts hydrogen and 1 part 
oxygen. Chemical name hydrogen oxide, chemical 
symbol H 2 0. Pure water is a colorless, odorless, taste- 
less, transparent liquid, and is practically incompres- 
sible. Water freezes at 32° F. and boils at 212° F. At 
its maximum density— 391° F.— it is the standard for 
specific gravities, and 1 cubic centimeter weighs 1 
gramme. 

231 cubic inches. 

013369 cubic foot. 

83311 pounds— distilled water. 
t8"34 poundB— in ordinary practice, 
f 62'425 poundB at 39"1° F., maximum density. 

62118 pounds at 32° F., freezing point. 

62355 pounds at 62° F.. standard temperature. 

5964 poundB at 212° F., boiling point. 
, 57"5 pounds at ice. 

7-485 U. S. gallons. 

27-7 cubic incheB. 

003612 pound. 

A column of water 1 inch square and 2*31 feet high 
weighs 1 pound. 

A column of water 1 inch square and 1 foot high 
weighs 0"433 pound. 

A column of water 33"947 feet high equals the pres- 
sure of the atmosphere at the sea level. 

One pound per square inch equals a column of water 
231 feet in height. 

0"433 pound per square inch equals a column of 
water 1 foot in height. 

Water is an almost universal solvent; consequently 
pure water does not occur in nature. Sea water con- 
tains nearly every known substance in solution. 

The latent heat of water is 79 thermal units. When 
water freezes, it gives off its latent heat. The latent 
heat of steam is 536 thermal units. When steam con- 
denses into water, it gives off its latent heat.— Cata- 
logue of Holly Manufacturing Company. 



1 cubic foot 

1 pound 

I cubic inch 



The Iowa meteorite. 

The Boston Commonwealth says : A close examina- 
tion of the fragments of the Winnebago County (Iowa) 
meteorite has been made by Prof. H. A. Newton, of 
Yale College. More than a thousand pieces of the 
meteor are in the museum at Yale, and the examina- 
tion of them results in some interesting deductions. 
The meteor was a very noticeable one and attracted 
the attention of very many persons over a large extent 
of country, from the comparison of whose stories the 
details of the meteor's approach have been determined. 
One man, a surveyor, had the presence of mind to di- 
rect his theodolite to the cloud left after the explosion, 
and an accurate reading of his circles gave most relia- 
ble data. The fragments were scattered over several 
square miles, and vary in size from a grain of dust, 
almost, to some eighty pounds. It is estimated that 
the meteor must have been at least five hundred 
pounds in weight and was perhaps as large as a small 
flour barrel; and that it approached the earth with 
planetary velocity, or about ten miles per second, in 
an orbit not unlike that of the earth itself until within 
about five miles, when it burst. After the explosion, 
the velocity of the pieces could not have been greater 
than that of sound, or about a quarter of a mile per 
second. After the primary explosion, there must have 
been numerous minor ones, evidence of which is to be 
seen in the fragments themselves. Their velocity was 
so great that the friction of the surfaces against the 
air caused the material to fuse and to flow backward 
over the edges. Different stages of fusion are clearly 
noticeable, and in addition many cases of fresh frac- 
ture, which must have taken place when the fragment 
was quite close to the earth. 



How to Arrest a Boil, Carbuncle, or malignant 
Pustule. 

Dr. Barker writes to the Medical Summary that he 
nas used the following procedure for several years with 
unvarying success: Take a large hypodermic syringe, 
holding say half an ounce, fitted with a small needle. 
Fill it with a 1 to 500 solution of mercuric chloride, in- 
sert the needle into one of the peripheral openings, in 
case it is a carbuncle, and wash out the little cavity. 
Then direct the needle toward and into the surround- 
ing induration and force a little of the solution into it. 
Treat each opening and its corresponding peripheral 
circumference in the same manner, carefully washing 
out the necrosed connective and other tissues that 
have become separated. Repeat this daily with the 
solution, gradually reduced to one-half the original 
strength, until all induration has disappeared and 
granulations have beeun to appear. If the first injec- 
tion be thoroughly performed, the spread of the car- 
buncle will be arrested at once and there will be no 
more pain. Washing out the little cavities is painless, 
but the injection into the indurated tissues is not free 
from pain. The same treatment is applicable to the 
little feruncles that invade the meatus auditorius ex- 
ternus and the inner surface of the alee nasi. — Medical 
and Surgical Reporter. 
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THE TEACHEBS- COLLEGE OF NEW YOEK CITY. 

Nearly twelve years have passed since the Teachers' 
College was organized under the name of the Indus- 
trial Education Association. After passing through 
its successive stages of growth and of organization of 
work, it received in 1892 a charter under its present 
name. The president of the board of trustees is Mr. 
Spencer Trask. It is allied with Columbia College and 
Barnard College in its work, and its building is situ- 
ated immediately north of the site of the new Colum- 
bia College. While it would be interesting to trace its 
growth in its old quarters, in University Place, from 
the days when it appeared rather a struggling affair 
to the present time, when it occupies a new building 
constructed for it, of admirable features and fitted 
with the best possible appliances, the present article 
will be confined to the college as it now is. It is a 
unique institution ; one devoted to the theoretical and 
practical training of teachers and which, for the latter 
element, has instituted the Horace Mann School, where 
practical lessons are given in the art of teaching, and 
observations of methods as actually carried out are 
made. 

The building is situated on Morningside Heights, in 
this city, near the tomb of Grant. It has a frontage of 
210 feet on 120th Street, and the excellence of its de- 
sign, due to Mr. Win. A. Potter, well known architect 
of this city, is testified to by the views which we pro- 
duce. 

The ultimate cost of building and equipments is 
put at $900,000. 

There are two distinct departments in the college. 
The Horace Mann School, the first of these, is a com- 
plete school in which children are taught. Beginning 
with the Kindergarten, open to children of three years 
old, the succession of classes leads through the high 
school to and through classes in manual culture, draw- 
ing and the like until the graduate is prepared to enter 
college or business life. The Horace Mann School rep- 
resents themost complete possible primary and high 
school course, and is carried on precisely as any first- 
class institution of the kind is conducted, with, how- 
ever, the benefit of all refinements in pedagogy nat- 
urally developed by its connection with the Teachers' 
College. 

In our illustrations of the college, it will be noticed 
that many of the rooms are occupied by children and 
grown people. The children are the students of the 
Horace Mann School, theothers are either their teach- 
ers or are students in the Teachers' College. 

The Teachers' College proper, from which the whole 
institution derives its name, is an institution for the 
training in pedagogy of teachers. Its processes in- 
clude several methods. Lectures on pedagogical sub- 
jects, using the term in its widest scope, are given by 
the members if the faculty. The students are not 
simply taught chemistry or physics, but study the 
most advanced methods of teaching these sciences in 
the school room. Psychology, the history of educa- 
tion, the natural sciences in general from the aspect of 
the teacher, are other typical subjects lectured on. 
Laboratory practice is another of the methods. In 
botany, zoology, geology, chemistry and physics, la- 
boratory work, showing how school work in these sub- 
jects is objectively conducted, may serve as examples 
of the laboratory feature of instruction. So far all is 
theoretical, at least no experiments on children have 
been made. It is here that the Horace Mann School 
comes in. This school is maintained in the highest 
stage of excellence, and supplies at once a model for 
the future work of teacher graduates, giving them a 
school of observation where they can see advanced 
teaching methods, and a school of practice where they 
can apply what they have learned. 

Such, in as few words as possible, describes the char- 
acteristics of the Teachers' College, an institution 
practically unique in teaching the theory and practice 
of teaching, using a model school for a laboratory. 

Our illustrations give views of the work. The Kin- 
dergarten in one cut is seen in active operation, its 
children representing the youngest pupils in the 
Horace Mann School. A special course for students of 
kindergartning is maintained, and under the auspices 
suggested by our cut the best possible opportunity for 
becoming efficient in this most difficult of the ad- 
vanced educational methods is afforded. Miss Angeline 
Brooks has charge of the entire Kindergarten depart- 
ment. Another cut shows the physical laboratory, 
where normal work in physics is carried on by the 
students for the profession of teacher, as well as by the 
more advanced scholars of the Horace Mann School. 
Professor John F. WoOdhull has charge of this and 
allied departments, and in carrying out its methods 
inculcates the use of simple apparatus, the personal 
construction of apparatus, and general simplification 
of appliances — ideas which he also carries out in the 
chemical laboratory. 

Next to the physical laboratory is shown the geologi- 
cal laboratory, devoted at present to geology, botany 
and other branches of natural science. In our cut the 
Horace Mann scholars are shown at work on speci- 
mens, while students of the Teachers' College are 
making notes on the operations, so that this cut is in 



some sense an epitome of the characteristic methods 
of the institution. The art studio speaks for itself, and 
shows students working in drawing and painting, one 
of the fundamental theories underlying the college 
being that every one should know how to draw. The 
chemical laboratory comes next, where are seen the 
Horace Mann students doing practical work in chem- 
istry, while interspersed among them, either assisting, 
teaching or observing, are seen students of the 
Teachers' College, this laboratory, like the geological, 
furnishing a good example of the methods. The two 
next cuts illustrate two of the workshops of the Horace 
Mann School, where students in the high school de- 
partment are instructed in manual training. Of these 
laboratories, which are very complete, we only show 
two ; they give an unexcelled opportunity for teachers 
to learn the pedagogics of manual training, a subject 
now in the greatest possible demand. It will be noticed 
that the instruction in manual training is given to 
boys as well as to girls. 

When it is realized that our illustrations give but an 
incomplete representation of the work of the institu- 
tion, it will be seen that New York has in the Teachers' 
College something to be very proud of, and something 
which is destined to have a deep influence upon the 
instructor's art in America. Its faculty, headed by 
Walter Lowerie Hervery, Ph.D., the president, in- 
cludes sixteen members, whose work is supplemented 
by twenty-two assistant instructors. Its work is di- 
vided into twelve different departments including 
seventy-five separate courses, the principal ones of 
which contain one or more courses counting toward 
the college degrees of A.B., A.M., and Ph.D. 

We have said but little of the departments of Domes- 
tic Economy and Physical Training or of the general 
subjects of the classics, mathematics, "rhetoricals," 
etc., but all are included and receive, with the assist- 
ance of the Horace Mann School, the same thorough 
treatment which is accorded to other branches. The 
Bryson Library, founded by Mrs. Peter Bryson, in 
memory of her husband, is one of the most valuable 
departments, containing some 5,000 volumes, in a room 
which may be termed the ideal one for its purpose. 



Puucblng or Iron and Steel. 
In an article in La Revue Technique, M. Ch. Fre- 
mont endeavors to show that Henri Tresca gave an 
erroneous explanation of the phenomenon of punching 
iron and steel. Most of Tresoa's experiments were made 
on lead. M. Fremont has conducted a number of ex- 
periments on iron plates, punching holes in the plate 
to different depths and then splitting the plate and 
etching the section with acid, so as to make evident 
the distortion of the fibers arising during the process 
of punching a hole. M. Fremont holds that his results 
show that the metal really yields by traction, being 
thinned out at the surface under strain and finally 
giving away. To determine the work required to 
punch a hole through a plate, M. Fremont has used a 
simple form of autographic apparatus, recording the 
motion of the punch and pressure exerted at all parts 
of the stroke. The principal result obtained is that 
the maximum pressure required is proportional to 
the area sheared, and that for the same area cut 
through a punching machine requires to exert a pres- 
sure nearly fifty per cent greater than a shearing 
machine. 



An Invention Needed. 

Dr. Peter T. Austen, Professor of Chemistry in the 
Brooklyn Polytechnic Institute, who is the chairman 
of the advisory committee recently appointed by 
Mayor Schieren, of Brooklyn, to consider ways and 
means to avoid accidents by the trolley system, in 
speaking to a representative of the Scientific Ameri- 
can, stated that while there was no lack of fender de- 
vices, there appeared to be a dearth of devices for an-' 
nouncing the speed of the cars. Probably some device 
will be required that shall announce by ringing a bell, 
lighting an electric light, or any other way, when the 
speed of the car is exceeding the legal rate. 

Some sort of indicator, in the form of a dial or some 
legible device, might also be placed in the car, if not 
too expensive, so that the passengers might know 
at all times the speed. A device has been suggested 
for shutting off the current automatically when a cer- 
tain speed is reached, but this is impractical, as in 
case of a failure of the brake on a down grade the 
inability to reverse the motor might be attended by 
accident. Prof. Austen considers a speed limit an- 
nouncing device as a first necessity in controlling the 
trolley system. 



Remarkable Armor Test. 

An interesting test of the armor 'plates for the tur- 
rets of the battle ships Massachusetts and Indiana has 
been made recently at the proving ground of the Beth- 
lehem Iron Company at Redington. The plate tested 
was of Harveyized nickel steel 15 inches thick, and 
represented nearly 500 tons of armor. The tests were 
made with a 10 inch gun, and consisted in firing two 
shots, at the armor from a distance of 250 feet. One 
shot was to try to crack the plate and the other to 
pierce it. The curved armor plate was set up on edge 
and bolted to an oak backing 3 feet thick. This back- 
ing was in turn braced against a lot of heavy timbers, 
filled in with sand and extending back for a distance 
of 25 feet. Back of this was a mass of trap rock 
against which the whole target rested. It required 
several days to prepare the target for the test. In the 
first test a 10 inch Carpenter projectile of chrome steel 
was employed, and enough powder was used to send 
the projectile at the plate with a velocity of 1,539 feet 
per second. The plate was required to stand this se- 
vere test without any serious cracking. The projectile 
entered the plate for a distance of only about two 
inches, and was completely shattered, but failed to 
produce a single crack on the plate itself. 

In the second test, a projectile weighing 500 pounds 
was fired at the same plate at a speed of 1,940 feet per 
second. The armor, however, offered such resistance 
that the projectile entered the steel for a distance of 
but six inches. The shocks were so severe as to com- 
pletely wreck the timber bracing back of the armor. 
The naval experts who watched the experiment de- 
clared it one of the most successful armor tests ever 
made. 
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Boiler Explosions. 

A paper on boiler explosions, read recently at the 
Institution of Civil Engineers, by Mr. William H. 
Fowler, presents, says Nature, some points of interest. 
The theories, such as "deferred ebullition," "disas- 
sociation of water," "spheroidal condition," which 
have been propounded to account for such explosions, 
are well known. Mr. Fowler showed that it was the 
hot water, rather than the steam, in the boiler which 
formed the source of destructive energy. In regard 
to the causes of boiler explosions, there is nothing 
occult or mysterious. They can, as a rule, be traced 
by patient investigation to the operation of simple 
and well "known facts. Thus when a boiler shell is 
normally in a state of high tension, if once a rupture 
takes place by the action of static stresses on a locally 
weak spot, the stored-up energy is capable not only of 
tearing the boiler to pieces, but of producing all the 
other destructive effects observed in connection with 
such disasters. Prominent among the principal causes 
of explosions is the corrosion of the boiler shell. Some 
explosions have their origin in the stresses arising from 
expansion and contraction due to the action of the 
fire. As an illustration of the stresses set up by un- 
equal expansion and contraction in a boiler, a case 
was mentioned in which an explosion occurred two 
hours after the fires were drawn. A frequent source 
of boiler explosions in the past is the practice of cut- 
ting large openings in boiler shells, without providing 
compensating strengthening rings. Overheating from 
shortness of water is a common cause of boiler ex- 
plosions, but the operation of this cause is different 
from the reason formerly assigned to it. Explosions 
are not the result of turning cold water on to red hot 
plates. What takes place is that the overheated plates 
become gradually softened, with the result that they 
bulge downward and are rent at the ordinary working 
pressure ; explosions of this kind are of a relatively 
mild character. Many explosions arise from excessive 
pressure in consequence of the defective action of the 
safety valve. This may occur in a variety of ways, but 
the type of valve loaded with a spring balance is the 
most prolific source. Finally, explosions sometimes 
arise from faulty material and construction. As a re- 
sult of using iron of poor quality with punched holes, 
incipient flaws are occasionally set up in the seams, 
and several cases have occurred in which these inherent 
defects were so situated as to forbid detection when 
the boiler was put together, and were only revealed 
by the explosion. These defects show the value in 
connection with new work of a careful hydraulic test. 



Explosions. 

This was the subject of a recent address at Firth 
College, Sheffield, by Mr. L. T. O'Sliea. In the course 
of his remarks he said that in 1881 Berthelot estab- 
lished the fact that the velocity of explosions in gases 
increased rapidly from the point of ignition until a 
maximum was reached, which remained constant, no 
matter how long the column of the gases might be. 
This maximum velocity was exceedingly" great, and to 
it Berthelot gave the name of "the explosive wave." 
Dixon confirmed Berthelot's results, and considerably 
extended his works. In 1881 Mallard and Le Chatelier 
showed that before the explosive wave was set up, 
the flame traveled for a certain distance, depending 
upon the dimensions of the gallery, with uniform 
velocity ; then it assumed a vibratory motion, and 
finally detonated with extreme velocity, or died out. 
What happened in a colliery explosion was that the 
flame traveled for perhaps 50 or 60 yards with uni- 
form velocity, and in this distance comparatively lit- 
tle damage was done. Then it assumed a vibratory 
motion, when large masses of heated gases swung 
backward and forward with increasing amplitude, 
gathering impetus as they went, and smashing every, 
thing before them. From that point the amount of 
damage done would be greater or less as the vibrations 
gathered force or died away. 



© 1895 SCIENTIFIC AMERICAN, INC. 



136 



Sf titntiiu %mxum. 



[March 2, 1895. 



PHILADELPHIA ICE BOATS. 

Some years since the city of Philadelphia built three 
boats specially designed for the work of breaking up 
the ice in the Delaware in front of and below the city, 
the river often freezing up in winters of no very great 
severity, so as to seriously interfere with navigation. 
Our picture represents the largest and most powerful 
of these boats at work, and it is said that any one of 
these boats will readily plow through twelve inches of 
solid ice. The boats are built of iron, including the 
wheel boxes, and were designed under the supervision 
of Captain H. E. Melville, who has since had charge of 
their maintenance. The following are the dimensions 
of the boat shown. Extreme length, 216 feet ; length 
onload line, 200 feet ; extreme width, 72 feet; beam 
moulded (hull), 34 feet ; depth, 17 feet. She has two 
independent condensing engines of 3,300 total horse 
power, and eight Scotch boilers, each 10 feet in diame- 
ter and 9 feet 6 inches long. Her coal consumption 
is 3,960 pounds per hour, and she has a crew of thirty- 
one men. 

During the present winter all these boats have been 
in active service, but they were not in use at all last 



drive machinery of any great magnitude. At the pres- 
ent time, however, they are built in sizes considerably 
larger than 100 horse power. 

It is not many years since it was generally thought 
that the gasoline engine was doomed, that it would 
soon be obliged to give way to the electric motor. 
There are numerous objections to the electric motors. 
In the first place the expense of current is greater than 
the public had expected it to be. While the motor 
itself is a simple affair and not likely to get out of 
order, the machinery at the power station is likely to 
meet with a serious breakdown and without a moment's 
warning. Such breakdown during the busy part of 
the day is a matter of no small consideration. It is 
said that the shutdowns for repairs to the machinery 
or the line, the latter particularly, as it is exposed to 
many risks— fire being the most annoying — are not 
more numerous or otherwise damaging than those 
which occur in the small independent plant, but it is a 
peculiarity of human nature to experience less exas- 
peration with trouble from • a domestic than from an 
outside source. Another inconvenience of the electric 
motor is that it cannot be used even a little after the 



the engines will have to hold back for a time in order 
to retain the standard number of revolutions. Every 
mill and elevator man has learned to appreciate a re- 
gular speed. Taking everything into consideration, it 
is quite probable that the next ten years will witness 
the development and use of gas engines to an extent 
little dreamed of by the average person. 



Dangers In the Pocket. 

If the reports in several papers recently are to be 
credited there may exist considerable danger, of which 
the public should be warned, in the act of carrying in 
the same pocket certain articles which are in popular 
request, but which together, as would appear to have 
been demonstrated, may form a firework ready to " go 
off" on the slightest provocation. Thus it seems that 
the simultaneous occurrence of a safety match box and 
chlorate of potash lozenges in the same pocket led to 
a series of small explosions, setting fire to the clothes 
of the unfortunate wearer and severely burning his 
legs. It is a well known fact in chemistry, of course, 
that red phosphorus— one of the constituents of the 
safety match box rubber — combines with explosive vio- 
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THE PHILADELPHIA ICE BOATS CLEARING THE CHANNEL ON THE DELAWARE RIVER. 



year. Each boat has its own work laid out for it. No. 1 
patrols the Delaware and Schuylkill fronts and the 
Horseshoe, at the lower end of the city. It is at this 
latter point the most difficulty is met, the ice here be- 
coming jammed by the recurring tides so that few 
vessels can pass through it unless convoyed by the ice 
boat. Boat No. 2 keeps the channel open between 
Fort Mifflin and New Castle, and No. 3 plows her 
way from the head of the bay to the breakwater. The 
trip of one of these boats makes a most interesting 
picture. Following closely in her wake is a fleet of 
steamers and sailing craft under tow of tugs, and fre- 
quently large fleets of oyster boats and fishing vessels 
bring up the rear. No charge is made for the service 
of the boats unless a tow is required, which service is 
not given unless the ice should be too heavy for the 
ordinary tugs. 



Gasoline Engine*. 

Says a writer in Milling : The word gasoline sug- 
gests danger in the minds of many. It is nevertheless 
a fact that fewer accidents occur with gasoline engines 
than with steam power. The very fact that insur- 
ance rates are considerably less where gasoline engines 
are used is evidence that they are less dangerous. It 
has been but a few years since this type of engine was 
built in small sizes only, and were not intended to 



hour for current to be shut off without nearly double 
the expense. One may require power but a few hours 
during the day. Were it not for the city ordinances 
requiring a licensed operator for every steam engine 
plant, large or small, the electric motor would have 
made even less progress than it has. Nearly all the 
objections are overcome by the engine which canjbe 
operated with the gas from the city retorts or made 
from gasoline on the spot. It can be used at any time. 
When not in use it is not an expense. It requires no 
licensed operator. 

The advantages claimed over steam engines are also 
quite numerous. Every one knows the tedious pre- 
parations required before starting a steam plant and 
the constant care and anxiety to keep engine, boiler, 
pump, heater, and piping in order. There is frequently 
an endless amount of trouble in cold weather on ac- 
count of pipes freezing. One of the great advantages 
which the gasoline engine possesses is that it can be 
operated with a reasonable amount of regularity. The 
fuel can be turned on and safely relied upon that it 
will be delivered with a certain degree of regularity. 
There are many cases where the engine is practically 
allowed to take care of itself-for a half a day at a time. 
We have only to observe the smoke rolling out of the 
tall smokestack to be convinced that at times a great 
•deal of coal is being wasted, and heat as well, and that 



lence with chlorate of potash; but the possibility of 
such a reaction taking place in a person's pocket has 
not been foreseen, although, on reflection, we easily 
see that in these materials there occur two powerful 
elements — oxygen and phosphorus — which simply 
yearn, so to speak, to combine. This effected, the 
lively combustion of the sugar of the lozenge would fol- 
low as a logical but very unpleasant sequence. When, 
therefore, a chlorate of potash lozenge is placed in the 
same pocket as the safety match box, the pocket is un- 
wittingly converted into a miniature magazine for fire- 
works, which, if they happen to "go off," cannot cer- 
tainly be for anybody's " benefit." In any case, a per- 
son commits a breach of sanitary law surely when he 
keeps soothing medicaments in the uncongenial com- 
pany of a safety match box. — Lancet. 



The Phonograph In Typography. 

As -a matter of interest, Sir B. W. Richardson men- 
tions that the first article in the current issue of the 
Asclepiad, occupying some twelve pages, was dictated 
by him into Messrs. Hazell, Watson, and Viney's 
phonograph. The operation occupied rather more 
time than reading the same article aloud from print, 
but yet was surprisingly rapid, and the compositor set 
up the type from the phonographic "echo" with 
extraordinary correctness. 
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[Boston Commonwealth.] 
Latest Newi From mars, 
Mr. Lowell's four lectures on the planet Mars were 
heard by crowded audiences of people who filled every 
seat and all the standing room in Huntington Hall. 
For once, we got the very latest advices from that 
planet. The observatory in Flagstaff, as our readers 
know, was established by Mr. Lowell himself, and the 
position of Mars in the last summer gave him oppor- 
tunity to make such observations as have never been 
made before, and to reveal to us what are marvels in- 
deed. The result, as our readers know, is the firm 
conviction in his mind that intelligent beings occupy 
the planet Mars, who know how to work in the com- 
mon good, who have contrived public works of vastly 
larger extent than we of the earth have dreamed of, 
and have carried out their contrivances with a preci- 
sion and strength wholly unknown in mundane affairs. 
It is impossible in print to describe the charm of Mr. 
Lowell's lectures. His humor, his ready wit, his com- 
plete knowledge of the subject with which he deals, 
are such as one has no right to expect in the same 
public speaker. The most serious considerations are 
made interesting by analogies with affairs with which 
we are familiar and in which we are at ease. Every- 
bods r knows how light his pen is when he writes of his 
travels, and his ease as a public speaker and the readi- 
ness with which he takes his audience into his confi- 
dence give an additional charm to the lectures as he 
reads, or rather, as he delivers them. 

There are not more than twenty people in this earth 
who have seen what he has seen. Even some of the 
great observatories of the world are so situated that 
they have not noted the marvels which the Flagstaff 
observatory has revealed to us. But truth is truth, 
and it matters but little whether at this moment it 
have twenty apostles or two thousand. It is certain 
that the revelations which the Flagstaff observatory 
has made from its signal station to the world are reve- 
lations which will be accepted. 

It was Mr. Lowell's good fortune to reveal the rela- 
tions of what he calls so well the "oases" with which 
the great canals of Mars communicate. These "junc- 
tions," shall we say, where two, three, four or even seven 
canals meet each other, seem to be the fortunate spots 
on the surface of Mars where one supposes that the 
inhabitants live in luxury, which they have secured for 
themselves by the diligent work, perhaps, of ages upon 
ages in the past. That is to say, an " oasis " — and of 
the oases one dares not say how many there are ; they 
are to be counted now by hundreds— an oasis is a cir- 
cular or oval spot, perhaps of a hundred and fifty miles 
in diameter, of living green. Its green is so dense and 
dark that when we are forty million 
miles from it, its rich verdure may still 
be made out, if we have an air as clear 
as they have at Flagstaff. The read- 
ers of the Commonwealth must not 
regret that this green fades away in 
its season. They must remember that 
Boston Common to-day does not pre- 
sent, even to their own eyes, the same 
aspect with which they regarded it in 
July or in August. It cannot be 
doubted that in the period of vegeta- 
tion these strong-minded and strong- 
limbed men have been able to lay 
up, perhaps, the barrels of flour, per- 
haps the bales of manioc, perhaps the 
bananas or oranges, with which in the 
long winter of Mars they shall make 
life tolerable and even luxurious. 

Mr. Lowell, with great humor but 
wfth absolutely accurate mathematics, 
showed to his hearers how large and 
tall and strong the Martian people 
might be. The attraction of gravita- 
tion is only one-third what we have 
here. The mathematical reader will 
see at once, if he be an anatomist as 
well, that there is no reason why the 
men should not be nineteen feet tall 
and why the Venus of Milo of Mars 
should not be sixteen or seventeen 
feet high. The physical power of this 
man is as great in proportion, his 
memory of the past may be more 
accurate, as it would seem that his 
foresight for the future is more sweep- 
ing. So it is that a population quite 
as dense, we may believe, as the 
population of this world, a population 
which has not spent, apparently, most 
of its history in mutual throat cutting 
and constant quarreling, has achieved 
the marvels of irrigation and vegeta- 
tion which we see upon the planet 
Mars to-day. Edward E. Hale. 

Railways in Holland are carefully 
managed. Accidental deaths on them 
average only one a year for the entire 
country. 



CLOUD FH0T0OBAFHY. 

The difficulties in obtaining good cloud effects in 
pictures are very well known to photographers. To 
the majority a good photo with a fine cloudy sky is an 
exception, not to say an accident. We think it is not 




ABBANOEHENT OF THE BICHBOHATE CELL. 

generally known that the Weather Bureau, at Wash- 
ington, is constantly engaged in making meteorologi- 
cal photographs, cloud [photography having received 
much attention. 

We give a half tone engraving of a cloud photo- 
graph taken by Mr. A. J. Henry, of the Weather Bu- 
reau. This print was made from a single negative 
taken with one exposure, and it is through the courtesy 
of Mr. Henry and Mr. McAdie, of this Bureau, that 
we are enabled to give our readers the secret of this 
remarkable effect. 



screen. The one found most effective is that formed 
of a saturated solution of bichromate of potash in- 
closed in a plate glass cell having parallel sides. The 
construction of this cell is shown in the second en- 
graving, in which a a' are squares of plate glass and b 
is a ring cut from a glass tube and ground to render its 
edges 'parallel and smooth. One side of the ring is 
perforated and furnished with a stopper. The ring is 
cemented between the two glass plates with balsam of 
fir or other suitable cement. The saturated solution 
of bichromate of potash is introduced through the 
perforation, and the cell thus made is inserted in a 
piece of cork, c, which fits over the collar of the camera 
lens. The proper thickness for the cell is shown in the 
engraving ; the diameter will of course vary with the 
size and the angle of the lens. The exposure for the 
negative from which our ' illustration was taken was 
four seconds. 

We have no doubt this simple device will furnish the 
basis of many experiments for both amateurs and 
professional photographers. 



Riding a Wheel. 

The proper position for a bicycle rider is, in the first 
place, an upright one, says a writer in Harper's Young 
People. He should push nearly straight downward 
with his legs— not backward, as one must do who leans 
far forward. His arms should not be rigid and extend- 
ed to their full length, but a little bent, and the han- 
dles can be easily adjusted to bring this about. The 
reason for the bent or slightly bent arm is evident 
after a moment's thought. If the arm is stiff, rigid, 
and extended to its full length, the " pull" which you 
give the handles on going up hill, or indeed, while 
running along a level road, is a dead pull. "There is no 
life in it. Each jar to the machine is a jar to your 
body, your head and neck, and consequently a jar to 
your whole system. On the other hand, if you ride 
with your arms a little bent, and acting as a kind of a 
buffer to all jarring influences, they will save you an 
injurious, though unnoticeable, shaking up each time 
you go out. The only way in which you will notice a 
change will be after you have become accustomed to 
the bent arm method. Then you will find you can 
ride longer without becoming tired. 

Another feature of this stiff arm is the position into 
which the shoulders are thrust. Try it; grow a little 
tired with a long ride, and then see where your 
sh oulders are. You have gradually come to lean on 
your arms for rest. Both shoulders have been thrown 
far back; your head and neck are stretched far 
forward, and your chest has, so to speak, sagged 






The picture is taken through a monochromatic forward out of its natural position. Keep this up long 

enough, and you will be a fine-looking 
specimen. 

No; the weight of your body should 
never come on the hands and arms, 
but on your thighs, and thence be 
transferred to the seat, with the uncon- 
scious, springy action of your legs, 
which in a measure allows some of 
your weight to come on the pedals. 
In this position your hands are free to 
guide your wheel, your body is erect; 
you do not then get into the habit, of 
swaying from side to side to put your 
weight first on one side and then on 
the other ; and your whole muscular 
movement is regular and normal. Try 
riding without putting either hand on 
the handles and sitting erect. If you 
ride well, you can easily keep your 
balance, and m an instant you will be 
in the correct position. Once in this 
position, place the hands lightly on 
the handle bars, and you will.be in a 
healthy, a proper situation to gain 
benefit from your riding. 

In riding ten miles, for instance, I 
should never go the whole distance 
at one pace. Slow, steady riding has 
its merits; so has sprinting for short 
distances. When a good clear road 
looms up ahead, have a brush for two 
or three hundred yards with the boy 
who is with you. These little races 
are good things. They quicken your 
movements and they keep you from 
forming bad habits or letting your 
body sag into set, immovable posi- 
tions. They also bring the muscles 
into a different kind of play. 

In fact, in bicycle riding, as in about 
everything else, you should remember 
that there is a right and a wrong way; 
that you need not only endurance, but 
speed, and that changing from one to 
another, keeping up variety, is one 
good way of avoiding bad habits. 





NEGATIVE TAKEN THROUGH BICHROMATE CELL. 



The southwest wind is the most 
prevalent in England. It blows on 
twice as many days as any other. 
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Natural History Notes. 

Origin of Vascular Plants. — According to Prof. Dou- 
glas H. Campbell, it is generally admitted that the 
origin of the vascular plants is to be sought among the 
less specialized Bryophytes, which were derived from 
algal ancestors. In the evolution of the sporophyte 
it gradually passed from a condition in which its entire 
substance was devoted to spore formation to one in 
which this function was more and more subordinated 
to the vegetative life of the sporophyte. The latter, 
by the development of special organs (roots and leaves), 
became free from the gametrophyte upon which it had 
lived as a parasite, the genus Anthoceros being the 
nearest to realizing this condition among the Bryo- 
phytes. From such a condition, several lines of devel- 
opment have probably proceeded, resulting in the 
different groups of Pteridophytes, which in turn may 
have independently given rise to seed-bearing plants. 

Salmon and Trout. — Mr. C. S. Patterson, in a paper 
recently read before the Piscatorial Society, put forth 
the theory that the salmon and the salt and fresh wa- 
ter trout are simply three varieties of one and thesame 
species, which is therefore necessarily very polymor- 
phous. The principal arguments presented by Mr. 
Patterson in support of his theory were : the facts ob- 
served in the fish reared in captivity and the changes 
that they exhibit ; the changes that occur when the 
surroundings are changed ; a study of the individuals 
that live entirely in fresh water ; a comparison of 
dwarf forms, and a comparison of the variations in the 
different species. 

The Sheep Parrot.— Among the remarkable birds of 
New Zealand, says the Revue Francaise, is the green- 
ish gray nocturnal parrot of the genus Strigops, which 
lives in burrows and resembles an owl, and a still more 
singular parrot, the Nestor notabilis, which the Eng- 
lish h ave come to regard as a dangerous n uisance. The 
English, as well known, introduced sheep farming into 
New Zealand as well as into Australia. Now, these 
parrots have acquired the habit of perching upon the 
back of the sheep and excavating holes therein with 
their formidable bill in order to extract the kidneys. 
The fact is so much the more curious in that it cannot 
be attributed to an innate instinct ; since, previous to 
the arrival of the English, these birds had never seen 
a sheep nor even any animal of analogous conforma- 
tion, the fauna of New Zealand including scarcely a 
single mammal. We know, moreover, that in entire 
Oceanica there are no other mammals except marsu- 
pials. There is here, then, on the part of these birds, 
an act of intelligence and even of calculation, so 
much the more curious in that it is certainly compli- 
cated with a phenomenon of language or analogous 
communication. It is true that the birds are parrots, 
but the fact is none the less worthy of remark. 

Amphibious Fish. — In an entire family of fishes, that 
of the Labyrinthici, inhabiting the warmest parts of 
the old world, we find in the branchial cavity an ac- 
cessory organ of aerial respiration that permits several 
species to lead a partially terrestrial life. In the Ana- 
bas scandens, or climbing perch of India, Indo-China, 
the Malay Archipelago, and the Philippine Islands, 
the most celebrated fish of the group, the branchial 
chamber ascends very high upon the sides of the head 
and is divided into two cavities by a membranous 
partition. The lower cavity is occupied by the bran- 
chiae, which are but slightly developed, and the upper 
by a foliaceous mass that has been compared to a Sa- 
voy cabbage on a small scale, which is formed of a 
multitude of osseous plates, variously curved, that 
depend from the upper pharyngeal bones. These 
plates are covered with a membrane well supplied 
with blood vessels, and the cavity that contains them 
debouches above the branchiae by a narrow orifice. 
The complication of this labyrinth continues to in- 
crease with age, as has been shown by Gunther. 

It was thought for a long time that this apparatus 
was a sort of sponge designed to keep the branchiae 
always in a sufficient state of humidity ; but it is now 
known, from the researches of Semper and Day, that 
the labyrinth never contains anything but air, and 
that, physiologically, it must be compared to a true 
lung. 

It will be seen that, provided with such an organ, 
the Anabas is capable of leading a life as terrestrial 
as that of many batrachians. Numerous observations 
prove, in fact, that it leaves the water voluntarily and 
ascends to terra firma, where it remains for a very long 
time, crawling along by the successive inflexions of 
its body. It seems even to make its exit regularly 
from the aqueous medium every night. It likewise 
climbs trees by maintaining itself with its serrate op- 
ercula and the spines of its fins. From this habit and 
its resemblance to a perch is due its English name of 
climbing perch, and its Tamal name of pannei-evi, or 
•'tree mounter." When the marshes dry up, hundreds 
of these fish undertake long voyages overland in search 
of new pools of water. Finally, they are capable of 
living in earth that is thoroughly dry, by taking ref- 
uge in holes, and it is by digging into the dry bed 
of the marshes with picks that the Hindoos unearth 
them at this period. 
The other Labyrinthiforms, the Spirobranchus, 



Ctenopoma, Osphronemus (gourami), Macropodes, etc., 
are doubtless capable of resisting asphyxia better than 
other fish, but they do not seem to be as amphibious 
as the Anabas. Moreover, their labyrinthiform appa- 
ratus is infinitely less perfect than in this type. 

Nocturnal Habits of the Bass. — A paper on the 
habits of the black bass, by Mr. A. N. Cheney, has 
called forth some interesting and valuable facts from 
other observers. Dr. Alfred Hinde, of Chicago, gives 
some information in relation to these fish developed 
by microscopic observations of the retinae of the eyes 
of large-mouthed black bass. He concludes that they 
are unable to swim about after dark on account of the 
histological character of the bacillary layer of their 
retinae, which consists solely of cones. Dr. Hinde 
bases his conclusions on the fact that birds of noc- 
turnal habits have only rods in the bacillary layer of 
their retinae. Animals of mixed habits, of which man 
is one, those which see well in high and low degrees of 
illumination, have a mixture of both rods and cones. 
On account, therefore, of the absence of rods in the 
retina of the eye of the large-mouthed variety of black 
bass. Dr. Hinde thinks that it cannot swim about in 
the dark. While these deductions are apparently con- 
clusive, it would be interesting to know how under 
such conditions black bass are enabled to protect their 
young at night. That the fry have nocturnal enemies 
cannot be doubted. The catfish, or bullhead, which 
is generally supposed to be a night feeder, is one of 
them. A microscopic examination of the retina of the 
eye of the catfish might reveal some facts, whether its 
habits are nocturnal or not. 

Influence of Food Upon Insect Organs.— Mr. J. T. 
Cunningham, in Nature for September 27, 1894, refer- 
ring to Weismann's statement that the bee has the 
specific property of responding to imperfect nutrition 
in the larval state by an imperfect development of the 
ovaries, and that, as proof of this, blowflies from mag- 
gots partially starved, but fed exclusively upon meat 
like those which were not starved, laid eggs in nor- 
mal abundance, calls attention to the fact that the 
larva of the worker bee is supplied with a diet low in 
nitrogen, while that of the queen bee is supplied with 
one highly nitrogenous. Evidence is required that 
the larva, of the blowfly can fully develop its ovaries 
when deprived of nitrogenous food. He points out 
that Weismann himself, in one of his notes, shows that 
when blowflies were fed upon carrots and sugar they 
laid no eggs for more than a month, but as soon as 
meat was supplied them sucked it greedily and laid 
great numbers of eggs the week afterward. He fur- 
ther shows that in the case of termites, Grassi has 
found that the fertile individuals are fed during devel- 
opment on the secretion of the salivary glands of other 
individuals, while sterile forms are supplied only with 
macerated wood dust. — Insect Life. 

The Work of Bees. — A writer in the Revue des Sci- 
ences Naturelles makes the following calculations in 
regard to the work done by the honey bee : 

When the weather is fine, a worker can visit from 
40 to 80 flowers in six or ten trips and collect a grain 
of nectar. If it visits 200 or 400 flowers, it will gather 
5 grains. Under favorable circumstances, it will take 
a fortnight to obtain 15 grains. It would therefore 
take it several years to manufacture a pound of honey, 
which will fill about 3,000 cells. 

A hive contains from 20,000 to 50,000 bees, half of 
which prepare the honey, the other half attending to 
the wants of the hive and the family. On a fine day, 
16,000 or 20,000 individuals will, in six or ten trips, be 
able to explore from 300,000 to 1,000,000 flowers, say 
several hundred thousand plants. 

Again, the locality must be favorable for the prepa- 
ration of the honey, and the plants that produce the 
most nectar must flourish near the hive. A hive in- 
habited by 30,000 bees may, therefore, under favorable 
conditions, receive about two pounds of honey a da} 1 . 

The Traveler's Tree. — Among the useful plants of 
Madagascar, mentioned by a writer in Le Genie Civil 
in an article upon that country and its products, is one 
belonging to the same order as the banana (Musaceae) 
and called by the French Arbre de Voyageurs. The 
plant, scientifically, is the Urania speciosa. It obtains 
its common name from its serving to refresh thirsty 
wayfarers. The rain, in falling upon its leaves, flows 
in part into the peduncles, which, by reason of being 
wide and curved upwardly at the base, serve as a sort 
of trough in which the water is preserved until the 
end of the dry season. It suffices to slit the trough 
with a knife blade in order to obtain at once an abund- 
ant flow of water. 

The Heredity of Acquired Characters. — Mr. Teget- 
maier, says the Revue Scientifique, having undertaken 
to improve the Jerusalem artichoke, endeavored to ob- 
tain tubercles that should be perfectly globular and 
to eliminate such as were irregular or badly formed. 
He made a careful selection for several years, using as 
reproducers only such tubercles as were irreproachable 
as regards shape. He has now attained his object, 
and his entire planting yields him no tubercles but 
such as are perfectly round and regular. This is a 
proof to be added to those that are already so numer- 
ous of the influence of selection, and Mr. Tegetmaier 



observes that "it will require much influence and elo- 
quence on the part of certain scientists to convince 
practical men that acquired characters are not heredi- 
tary." 



A Cbance for Inventive minds. 

The board convened by Secretary Herbert to con- 
sider the subject of dispensing with wood in the con- 
struction of the naval ships now building, and also to 
find some suitable substitute for wood in places where 
it is impracticable to use metal, and of which board 
Commander Bradford is senior member, is making fair 
progress. Since the naval action fought off the mouth 
of the Yalu River between the Chinese and Japanese 
fleets, in which several ships were disabled and thrown 
out of action by serious fires on board, the subject has 
received much attention at home and abroad. 

The German Admiralty has convened aboard to find 
some proper substitute for wood, and in the meantime 
the use of wood has ceased altogether, even the furni- 
ture being made of iron, and cork used where a non- 
conductor is absolutely necessary. The English are 
casting about for some substitute for wood, and the 
French have for a long time used a minimum of 
wood. 

Owing to the conducting properties of iron and steel, 
the living quarters, if not sheathed with some non- 
conductor, become intensely cold in winter and very 
hot in summer. Where heat is applied, owing to the 
difference of temperature on the opposite sides of the 
metal plating, much condensation of moisture occurs. 
These difficulties cause rheumatism and pulmonary 
diseases. Clothing kept in metal drawers and lockers 
becomes ruined from moisture, and the drawers m ust 
be lined with something in the nature of wool or thick 
felt. 

Briefly, a substitute for wood should have the fol- 
lowing properties : It should be light, or no heavier 
than wood, non-conducting and non-combustible, and 
when struck by shot should not fly into splinters. In 
wooden ships frequently as many persons are wounded 
by splinters as by shot. 

A solution of the problem, in the opinion of the 
board, seems to be in the following direction : Take 
something in the nature of cheap wood or vegetable 
fiher and fine sawdust, treat them chemically with some 
insoluble fireproof substance, not too heavy, then press 
and roll into boards, more or less dense, according to 
the use for which the material is desired. Such a ma- 
terial will be non-inflammable all through, will not 
splinter, will not be heavy, and will be a non-con- 
ductor. Possibly this artificial board can be strength- 
ened by inclosing within it a tough, fine wire netting. 

If sawdust or other fine cellulose material, after be- 
ing rendered non-inflammable, can, by mixing with 
other materials not too heavy, or, if heavy, in small 
quantities, be applied to metal in a plastic state so as 
to harden into a compact mass impervious to water, 
then it will be of great value. In other words, if a 
light, non-conducting, non-inflammable, insoluble ce- 
ment can be discovered, it may be of great use in ship 
construction. 



The Steam Shovel. 

The primary object of the steam shovel is to super- 
sede hand labor in shoveling; but with the advent 
of the steam shovel came increased and multiplied op- 
portunities for its use, and it is now doing work which 
by hand labor would have been impossible. Inasmuch 
as in nearly all cases the material to be shoveled or ex- 
cavated has to be hauled away, the chief function of 
the steam shovel is to dig the material and load it on 
cars. At first wagons drawn by horses were used, and 
are still used in certain cases, but the wholesale man- 
ner in which the shovel digs makes it necessary to take 
away its product by train loads in rapid succession 
rather than by wagon loads. It is in this capacity and 
in its tirelessness in maintaining it that the economy 
of the machine over manual labor is manifest. The 
average laborer can shovel from a bank of fairly loose 
earth into a car or wagon five feet high not over four 
cubic yards or six tons per ten hours, and where the 
material is at all hard or compact much less than this 
is accomplished. 

Assuming a laborer's wages to be $1.50 per day, the 
cost of loading the cars will be 37J^ cents per cubic 
yard, or 25 cents per ton. If plowing, picking, or blast- 
ing is necessary, the cost of placing the material on the 
cars may be $1 per cubic yard or over. The steam 
shovel, on the other hand, will dig and load as much 
as 1,500 or 2,000 cubic yards, equal to from 2, 250 to 3,000 
tons, in the same time, and this with the labor of six 
men, three on the machine and three to lay its track as 
it progresses. To do 2,000 cubic yards in the same time, 
at four yards per day per man, would require 500 men, 
so that with a single powerful steam shovel six men 
can do the work of 500. 

These figures are startling facts, and, although they 
will necessarily vary greatly with different conditions 
and in material of different degrees of hardness, they 
exhibit strikingly the marvelous superiority of this 
form of steam labor over hand labor. — A. W. Robinson, 
in Cassier's Magazine. 
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Different Kinds of money Recognized by the 

Government as Legal Tender, 
Although people talk glibly and wisely about the 
national currency, the vast majority of them have but 
a superficial knowledge of the functions of the various 
issues. On account of the present general discussion 
on the subject, a few facts are briefly given that may 
afford a clearer understanding of the present condition 
of the national finances. 

The official definition of the term "legal tenders" is 
"money of a character which by law a debtor may 
require his creditor to receive in payment, in the 
absence of any agreement in the contract or obligation 
itself." In government transactions the gold coins of 
the United States are a legal tender in all payments, at 
their nominal value, when not below the standard 
weight and limit of tolerance provided by law for the 
single piece, and when reduced in weight below such 
standard and tolerance are a legal tender at valuation 
in proportion to their actual weight. 

Standard silver dollars are a legal tender at their 
nominal value for all debts and dues, public and pri- 
vate, except where otherwise expressly stipulated in 
the contract. The silver coins of the United States 
of smaller denominations than $1 are a legal tender in 
all sums not exceeding $10 in full payment for all dues, 
public and private. 

Minor coins, whether of copper, bronze or copper- 
nickel, are a legal tender at their nominal value for 
any amount not exceeding twenty-five cents in any 
one payment. 

United States notes, otherwise known as "legal 
tender notes "and "green- 
backs," are a legal tender 
in payment of all debts, 
public or private, within 
the United States, except 
duties on imports and in- 
terest on the public debt. 

Treasury notes, issued in 
payment of purchases of 
silver bullion under the 
Sherman act of 1890, are a 
legal tender in payment of 
all debts, public or private, 
except where otherwise ex- 
pressly stipulated in the 
contract, and are receiva- 
ble for customs, taxes and 
all public dues. 

Columbian half dollars 
are a legal tender to the 
same extent as subsidiary 
silver coin — that is, $10 in 
any one payment. Colum- 
bian quarters are also a 
legal tender to the same 
extent as subsidiary silver 
coin. 

Gold certificates are not 
a legal tender. They are, 
however, receivable for 
customs, taxes and all 
public dues. Silver cer- 
tificates have precisely the 
same standing as gold cer- 
tificates. 

National bank notes are 
not a legal tender. They 

are, however, receivable at par in all parts of the 
United States in payment of taxes, excises, public 
lands and all other dues to the United States, except 
duties on imports ; and also for all salaries and other 
debts and demands owing by the United States to 
individuals, corporations and associations within the 
United States, except interest on the public debt and 
in redemption of the national currency. 

Trade dollars are not a legal tender. By the act of 
February 12, 1873, they were a legal tender at their 
nominal value for any amount not exceeding $5 in any 
one payment, but under date of July 22, 1876, it was 
enacted that they should not thereafter be a legal 
tender. 

By the act of March 3, 1863, fractional currency was 
receivable for postage and revenue stamps, and also in 
payment of any dues to the United States, less than 
$o, except duties on imports ; but they are no longer a 
legal tender to any extent whatever. 

The Treasury Department has also decided that 
foreign gold and silver coins are not a legal tender in 
payment of debts. The question has been raised and 
disputed as to whether what was called the "Conti- 
nental currency," issued during the war of the rebel- 
lion by the old government, was or was not a legal ten- 
der. The facts appear to be that while the Continen- 
tal Congress did not by any ordinance attempt to give 
it that character, they asked the States to do so, and 
all seem to have complied, except Rhode Island. The 
Continental Congress only enacted that the man who 
refused to take the money should be an enemy of his 
country. This currency, as now classified at the Treas- 
ury Department, is not a legal tender. 
By law, Treasury notes are redeemable in coin. The 



kind of coin employed is optional with the Secretary 
of the Treasury. Secretary Carlisle has directed their 
redemption in gold whenever that coin is demanded. 
In case the holder has no preference, he will receive 
silver in exchange, but such cases are extremely rare. 
United States notes are also redeemable in gold. 

There is no standard in the matter of government 
bonds. Each loan stands on its own bottom. During 
the war legal tender notes were accepted in payment 
for bonds, but since then all government loans have 
been negotiated in gold or its equivalent — gold certifi- 
cates. The recent issues of bonds were for the purpose 
of replenishing the dwindling gold reserve, in order to 
enable the government to maintain the parity of the 
two metallic standards of value. Consequently, no 
other currency was receivable in payment of the bonds. 
Bonds are redeemable in coin, either gold or silver, at 
the option of the government. — Evening Telegram. 



FENNECS IN THE BERLIN ZOOLOGICAL GARDEN. 

We publish herewith an engraving — for which we 
are indebted to the Ulustrirte Zeitung — of some little 
fennecs (Canis zerda) reared in the Berlin Zoological 
Garden. The parents were brought from the Sahara 
in Tunis, and they are the first of these delicate children 
of the desert that have lived for a length of time in 
captivity. Great surprise has been expressed that the 
young ones have been successfuly raised. 

At first the little things, with their snub noses and 
rather short, limp ears, looked like pug pups. They 
were covered with thick light gray wool. When they 
were five weeks old they began to try to crawl about, 




YOUNG FENNECS IN THE ZOOLOGICAL GARDEN AT BERLIN. 

Drawn from life by Anna Held. 



as shown in the round picture in the upper part of the 
engraving, but did not begin to develop their fox-like 
shape until they were eight weeks old, when their 
noses began to become pointed and their ears to grow 
longer, and soon the little creatures tried to hold their 
ears stiff. Then they left their mother's side to play 
together, and soon learned to chase a live mouse when 
one was given to them, playing with it as kittens 
would. They grew very fast, and in ten weeks were 
almost as large as the old fenneos, but their tails had 
not yet the long, bushy hair like that on the tails of 
their parents. Our illustrations show clearly the 
changes in the shapes of the young fennecs that 
occurred as they developed. 



London Prices of Silver, Tin, Copper and Lead. 

Messrs. Vivian, Younger & Bond, London, have is- 
sued a diagram showing the prices of various metals at 
the beginning of each month for 19 years. The diagram 
is most instructive, and the fluctuations can be seen 
at a glance. Taking first the case of silver, the price in 
1875 is shown to have been 57J^d. per oz.; in 18 months 
it dropped 18d., recovering in six months. Since 1877 
the tendency has been downward, with the exception 
of a sharp recovery and subsequent drop in the autumn 
of 1890 ; and now the price is 27#d., a drop in 19 years of 
2s. 6d. per oz. The influence of the Societe des Metaux 
is seen in the line representing copper, but the corner- 
ing- was of short duration, the rise from £40 to £87 per 
ton lasting only 16 months — sufficient, however, for for- 
tunes to be made and lost. The price now, £42, is- only 
half what it was in 1875. Foreign tin has fluctuated more 
than the others, but still the price now, £61, compares 
with £95 in 1885. Tinplates have dropped 20 per cent. 



A Forest 3,000 miles Long by 1,700 miles Wide. 

"Where is the greatest forest in the world?" 
The question was asked in the Forestry section of 
the American Association for the Advancement of 
Science, at its recent annual meeting. The importance 
of forests for equalizing the climate and the rainfall of 
the globe was under discussion, and the purpose of 
the question was to show -where the great forest tracts 
of the world are situated. 

One member, replying offhand, was inclined to main- 
tain that the greatest continuous tract of forest lies 
north of the St. Lawrence River, in the provinces of 
Quebec and Ontario, extending northward to Hudson 
Bay and Labrador; a region measuring about 1,700 
miles in length from east to west, and 1,000 miles in 
width north and south. 

A professor from the Smithsonian Institution rejoin- 
ed that a much larger continuous area of timber lands 
was to be found, reckoning from those in the State of 
Washington northward through British Columbia and 
Alaska. But he limited his statement to North 
America, for he added that, in his opinion, the larg- 
est forest in the .world occupied the valley of the 
Amazon, embracing much of northern Brazil, eastern 
Peru, Bolivia, Ecuador, Colombia, and Guiana ; a 
region at least 2,100 miles in length by 1,300 in length. 

Exception was immediately taken to this statement 
by several members who, in the light of recent explor- 
ations, have computed the forest area of Central 
Africa in the valley of the Congo, including the head 
waters of the Nile to the northeast, and those of 
Zambesi on the south. According to their estimates, 

Central Africa contains a 
forest region not less than 
3,000- miles in length from 
north to south, and of vast 
although not fully known 
width from east to west. 
Discussion, in which the 
evidence afforded by trav- 
els and surveys was freely 
cited, seemed favorable to 
the defender of the Ama- 
zonian forests. 

Later in the day the en- 
tire question was placed in 
another light by a member 
who was so fortunate as to 
be able to speak from some 
knowledge of still another 
great forest region of the 
globe. This gentleman 
gave a vivid picture of the 
vast, solemn taigas and 
urmans, the pine, larch, 
and cedar forests of Si- 
beria. 

It appears that Siberia, 
from the plain of the Obi 
River on the west to the 
valley of the Indighirka 
on the east, embracing the 
great plains, or river val- 
leys, of the Yenisei, Olenek, 
Lena, and Yana rivers, is 
one great timber belt, 
averaging more than 1,000 
miles in breadth from north 
»to south — being fully 1,700 
miles wide in the Yenisei district — and having a 
length from east to west of not less than 4,600 versts, 
about 3,000 miles. Unlike equatorial forests, the trees 
of the Siberian tiagas are mainly conifers, comprising 
pines of several varieties, firs and larches. In the 
Yenisei, Lena, and Olenek regions there are thousands 
of square miles where no human being has ever been. 
The long-stemmed conifers rise to a height of 150 feet 
or more and stand so closely together that walking 
among them is difficult. 

The dense, lofty tops exclude the pale Arctic sun- 
shine, and the straight, pale trunks, all looking exactly 
alike, so bewilder the eye in the obscurity that all 
sense of direction is lost. Even the most experienced 
trappers of sable dare not venture into the dense taigas 
without taking the precaution of "blazing" the trees 
"constantly with hatchets as they walk forward. If lost 
there the hunter rarely finds his way out, but perishes 
miserably from starvation or cold. The natives avoid 
the taigas, and have a name for them which signifies 
"places where the mind is lost." 

The discussion was closed very appropriately by 
Prof. Fernow, of Washington, with an illustrated lec- 
ture, which showed how, in the earlier ages, forests 
had covered all the continental areas, and had render- 
ed the climate equable to a degree now unknown. 

At first human beings battled with the forest in a 
fitful manner, making small clearings for themselves ; 
but gradually, by the aid of fire and of their own in- 
creasing numbers, they have so far prevailed in the 
struggle for supremacy that the forests are hopelessly 
conquered. But grave evils follow their extermination ; 
and now the question is, how to foster, protect, and 
preserve them. — Youth's Companion. 
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" Argon "—the New Gas Discovered by Lord 
Rayleigh and Professor Ramsay. 

A large audience assembled January 31 in the thea- 
ter of the University of London to hear Professor Rain- 
say read the paper on "Argon, a New Constituent of 
the Atmosphere," communicated to the Royal Society 
by Lord Rayleigh and himself. The London Times 
says : 

The meeting was noteworthy as being the first de- 
voted to the discussion of a single subject and thrown 
open to the general public. In a former paper it had 
bee^ta shown that nitrogen obtained from chemicalcom- 
pounds is about one-half per cent lighter than atmo- 
spheric nitrogen. A great many experiments were de- 
scribed made upon nitrogen obtained from various 
sources. The details of these experiments have no 
interest for the general public, but the result is to show 
that nitrogen, from whatever chemical source it may 
be derived, has a constant density, differing from the 
density of atmospheric nitrogen by a constant quantity. 
It whatever way the atmospheric nitrogen may be 
separated the result is the same, and it was to solve the 
interesting problem thus presented that Lord Rayleigh 
and Professor Ramsay embarked upon the laborious 
experiments which have led to the discovery of a hith- 
erto unrecognized substance. As that substance ex- 1 
ists in great quantity in the atmosphere, it is decidedly 
singular that it has been so long overlooked, and all the 
more so when we consider that it was undoubtedly iso- 
lated by Cavendish, although neither he nor those who 
have followed him observed the significance of the irre- 
ducible gaseous residue from his classical experiment. 
When the discrepancy in weights between chemical 
and atmospheric nitrogen was first encountered, at- 
tempts were naturally made to explain it by contam- 
ination with known impurities, but finally it became 
clear that the difference could not be accounted for by 
the presence of any known impurity. 

By considerations drawn from the ratio of specific 
heats, the authors are led to regard argon as a mon- 
atomic gas like mercury, and its atomic weight is there- 
fore not 20, but 40. The substance is thus removed 
from among electro-negative bodies like fluorine, where 
its density would seem to locate it, to a place among 
such metallic bodies as potassium and calcium. This 
gets rid of a serious difficulty, but involves the hardly 
less formidable one of grouping it with such appa- 
rently dissimilar bodies as those just mentioned. In 
this dilemma the authors are almost disposed to regard 



argon as a mixture of two unknown elements. How- 
ever, balancing arguments for and against, they seem, 
on the whole, to incline to the belief that argon is a 
single element ; but the conclusions which follow are, 
they admit, of a somewhat startling character. Many 
attempts have been made to induce it to combine, but 
they have all as yet proved abortive. In dealing with 
a substance of so absolutely inert and exceptional a 
character speculation must necessarily proceed upon 
rather abstract lines. So far as we have reached at 
present, argon stands entirely unrelated with any other 
substance in nature, and every theory of its constitu- 
tion must accordingly be accepted with extreme cau- 
tion. As to its physical properties, we have a little 
more information. Its solubility in water is relatively 
high, being 2j4 times as great as that of nitrogen. Its 
spectroscopic examination has been conducted by Mr. 
Crookes, who contributed a supplementary paper deal- 
ing with that portion of the subject. It has two dis- 
tinct spectra, as has nitrogen itself. But while the 
nitrogen spectra are of different characters, one being 
a line and the other a band spectrum, the two spectra 
of argon are of the same type. According to Professor 
Olszewski, of Cracow, the critical point of the new 
gas is— 121 degrees; the critical pressure, 50*6 atmo- 
spheres; the boiling point, —187 degrees ; the melting 
point, — 189 - 6 degrees; and the density of the liquid, 1*5.. 

Professor Armstrong, President of the Chemical So- 
ciety, said that the case for the existence of the new 
constituent was strong, though it had not been brought 
forward in such logical order as it might have been. 
There was a body of evidence that there is in the 
atmosphere a constituent which has long been over- 
looked. Nitrogen was regarded as a very inert form 
of matter, and apparently argon was like it, only more 
so. Conceivably it was diatomic ; the atoms might be 
so firmly connected as to take no notice of anything 
but each other. The spectroscopic evidence did not 
justify the conclusion that argon is a mixture of twe 
gases— a point upon which Mr. Crookes evidently 
wavered. 

Professor Rucker, President of the Physical Society, 
said that beyond all question a new constituent of the 
atmosphere had been discovered. 

Lord Rayleigh observed that, though not unaccus- 
tomed to difficult investigations, he had never had a 
harder task than that which he had carried through 
with the assistance of Professor Ramsay. He dis- 
cussed shortly the evidence which seemetl to him and 



his colleague to lend high probability to the belief that 
the new substance resembles mercury in being mona- 
tomic. He found it difficult to conceive how two atoms 
could be so intimately combined as to suit a diatomic 
theory of its constitution, but did not deal with the 
difficulties involved in supposing it monatomic. 

Lord Kelvin joined the presidents of the Chemical 
and Physical Societies in congratulating the authors 
on the brilliant success of their investigations. 



Remarkable Volcanic Eruption. 

Details of the remarkable volcanic upheaval which 
occurred recently on Ambrym Island, in the New 
Hebrides, have been published in the Sydney Morning 
Herald, furnished by an officer of the British warship 
Dart, who says : 

"We were lying off Dip Point on the morning of the 
16th of October last when it broke out. We steered 
along the southeast coast, and could then see a dense 
mass of smoke arising near Benbow Mountain, and 
could hear a heavy rumbling sound just like distant 
thunder. In an hour we were abreast where the stream 
of rushing lava was making its way through the forest 
of trees. As it came on, filling up valleys on its course 
toward the sea, the rush and roar became louder. 
I Every now and then, amid the dense smoke caused 
by the lava setting fire to everything, would arise a 
volume of steam as it rushed into the streams of water. 
The lava stream must have traveled several miles be- 
fore reaching the sea, which it did, completely sweep- 
ing the cliff away for about 30 yards wide. It rushed 
into the sea with a tremendous roaring and hissing 
noise, and sent up an immense volume of steam until 
it reached a height of 5,000 or 6,000 feet." 



A New Treatment of Whooping Cough. 

t-yon Medical for January 13 publishes an abstract 
(fi an article from the Medecine Moderne for December 
26, 1894, in which M. De Chateaubourg describes anew 
treatment of whooping cough, which consists in inject- 
ing, subcutaneously, two cubic centimeters and a half 
of a ten per cent solution of guaiacol and eucalyptol in 
sterilized oil. After the third injection the fits of 
coughing diminish noticeably, the appetite returns, 
and, as the vomiting rapidly ceases and the general 
condition begins to feel the good effects of the treat- 
ment, the whooping cough disappears at the same 
time. The author reported five cases. — N. Y. Med. 
Jour. 



RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Brake- Simon P. Mitchell and Carl 

L. Schuppe, Van Buren, Ark., and Max B. Schuppe, 
New York City. These inventors have devised a me- 
chanism which may be set for the control of the brakes 
from the engine, or operated by the ordinary hand brake 
shaft, and set by the shaft to operate automatically, the 
mechanism being applicable to either freight or passen- 
ger cars. Pivoted levers are connected with spring 
pressed buffers, a rod connecting the levers, while a sec- 
ond set of levers connected with the brakes is engaged 
by the connecting rod, the rods having one end secured 
to the levers and their other ends slidably connected with 
the buffers. 



Electrical. 

Cut-off Mechanism for Stand 

Pipes -Robert McGowen, Washington, Ind. Two pa- 
tents have been granted this inventor, one relating more 
especially to cutting off the pumping engines when the 
water reaches a certain height in the pipe, the cut-off be- 
ing automatically effected by the water through electro- 
mechanical means, and the devices being automatically 
reset to normal position after the cut-off has been 
effected. Connected with the cut-off valve is a magnet 
and reciprocating bar moved in one direction by gravity, 
a trigger mechanism holding it elevated, while a counter- 
balance actuated by the stand pipe overflow releases the 
trigger. The other invention relates more particularly to 
cutting off the stand pipe from the water mains which 
have fire plug laterals, whereby the full pressure in the 
main may be instantly utilized in case of fire, the stand 
pipe being again placed in communication with the main 
when desired. It provides a combined electrically and 
gravity operating mechanism for cutting off the main 
from the stand pipe, electro-hydraulic operating means 
for restoring the mechanisms to their normal position, 
and mechanically operated tripping devices operated by 
the cut-off means. The entire operation of turning off 
or turning on the valve in the stand pipe lateral, as well 
as the automatic resetting of all of the mechanism, can be 
effected by a mere turning of the crank of an electro- 
magnet to energize the electric operatingdevices. 



treating waste lead fumes to retain minute particles, this 
in yafator combines with a settling chamber a movable 
strainer, flexibly held to a definite or normal position, with 
independent means for agitating it and dislodging the 
dust. The strainer is pivoted and spring-pressed,' but 
may be rocked against the pressure of the spring by a 
rock shaft and shaker arm. Any desired number of 
strainers may be set in the settling chamber. 



mechanical. 

Wood Turning Lathe.— David T. 

Matthew and Albert T. Collier, Tacoma, Washington. 
This invention relates to lathes with many spindles 
for turning polygonal forms, and the improved lathe 
has a revoluble head with revoluble spindles to 
engage one end of a series of articles to be turned, 
while a movable knife frame carries knives to cat 
on their outermost surfaces. For cutting a large num- 
ber of articles of a stock pattern, the knives may be 
set to enable the operator to turn ont the work with the 
greatestrapidity and in the best manner, without the ex- 
ercise of special skill. The top of the knife frame forms 
a rest for hand tools, to enable a wood turner to cut 
small orders of special pattern by hand. 

Box Making Machine.— Abner Carey, 

Cairo, 111. This is a machine which holds the ends and 
centers, if any are used, in position, while nailing on the 
sides and bottom of the box. It has a top plate with 
transverse slots for the reception of the box ends, there 
being in the plate movable clamping bars to clamp the 
ends in place. The several parts are always held in 
proper position for nailing without gaging or mailing, 
enabling the operator to rapidly complete the work. 



cotton seed is to be planted the distributer is located in the 
fertilizer chamber, and the furrow opener forms a smooth 
trough-like trench in which the seed and fertilizer are 
evenly distributed, the furrows being then covered by 
the plows at the rear of the machine, the plows also form- 
ins furrows at each side of the ridge in which the Beed is 
located. 

Roller Cotton Gin.— James E. Cole- 
man, Jr., Wade, Ga. ThiB invention relates to gins of 
the McCarthy type, and provides a simple and durable 
construction which permits of ready access to all parts for 
repairs and other purpose. Combined with the ginning 
roller is a vertically adjustable breast carrying stationary 
knife with concave knife edge, and operating in conjunc- 
tion with this knife is a movable knife in two parts, of a 
combined length approximately equal to that of the sta- 
tionary knife, the parts of the knife being alternately re- 
ciprocated by eccentrics on the main driving shaft. The 
ginning roller is adjustable relative to the vertically ad- 
justable saddle or breast carrying the Stationary knife. 



mining, Etc. 

Candle Holder, Crimper, and Cut- 
ter.— Andrew J. Carter, Alma, Col. This is an im- 
proved miner'B tool for readily cutting a fuse and enmping 
a cap, while also affording a convenient candle holder 
adapted to be driven into the mine chamber or hung on 
a projection from the wall. It resembles somewhat a 
pair of scissors with one blade, this portion being adapted 
to be driven into the timber of the mine, and having 
spring-pressed handles and jaws with cutting and crimp- 
ing edges. The candle holder is held on the tool by 
spring attachment, having at one end an open ring for 
the reception of the candle, its other end beingconnected 
with a guide arm on an upward extension of which is a 
hook, by which the device may be hung on a projection 
in the mine. 

Dust Collector for Metallurgical 

Fdxnacb.— Oliver B. Moffet, Grand Falls, Mo. For 



Agricultural. 

Cultivator. — Rene A. Boudreaux, 

Pugh, La. Two side plows are employed in this culti- 
vator to hill or ridge the earth around the roots of the 
plants, the plows being readily adjustable as to height 
and distance from the beam. Near the heel of the beam 
is held a sweep adapted to break up the center of the 
row between the plants, a colter following behind in the 
central furrow to assist in holding the plows to their 
work. This cultivator is .adapted for use upon sugar 
cane, corn, cotton, and other crops planted in rows. 

Cotton Chopper.— Nicholas H. New- 
ton, Husk, Texas. This is a machine for cultivating and 
at the same time thinning out the rows of plants. It has 
semicircular hoes, with tapered cutting edge, adjustably 
arranged to regulate the depth they shall enter the 
ground, the hoes being rotated as the machine is drawn 
forward by a gear connection with the axle, and acting 
one after the other to remove the surplus plants from the 
rows, properly spacing them. Adjustable plow blades 
are supported at the rear to cultivate the rows at each 
side. 

Plow, Chopper, and Planter.— This 

patent isf or another invention of the same inventor, pro- 
viding a combination machine to open the land and plant 
and fertilize it, and which may also be adjusted for chop- 
ping cotton plants and cultivating rows of plants. When 



miscellaneous. 

Air Purifying Device. — Charles 

Peters, Brooklyn, N. Y. According to this improve- 
ment an air pump is connected with a reservoir in which 
is a purifying receptacle having inlet and outlet valves, a 
vessel held in the receptacle containing purifying sub- 
stances. As preferably arranged, the air from the com- 
pressed air reservoir passes through charcoal and then 
through cotton saturated with salicylic acid, or other 
purifying agent, before delivery from the outlet valve. 
The apparatus is more especially designed for use in 
beer and ale compressors, for supplying the beer and ale 
in the keg with pure air. 

Spring Winding Crank Arm.— 

Gustav A. Brachhausen, Jersey City, and Alfred Wolff, 
Rutherford, N. J. For preventing overwinding and 
consequent breaking of the springs in music boxes or 
other instruments, these Inventors have devised a crank 
arm comprising a spindle or shank engaging a shaft 
which connects with the spring to be wonnd, there being 
a crank arm proper on and normally rotating with the 
spindle, but which will turn Independently of it when 
the spring has been fully wound up. The device is very 
compact, and such adjustment may be made that the de- 
sired maximum tension on the spring to be wound will 
not be exceeded. 

Magazine Camera.— August Lunde- 

lius, Port Jervis, N. Y. This is a combined magazine 
hand and detective camera of simple, compact and 
durable construction, without loose parts or projections 
on the outside of the casing, although the operator may 
manipulate it from the outside to make either time or 
instantaneous exposures, bringing the plates successively 
into proper position for exposure. The construction 
permits of filling the camera with simple and independent 
plate carriers for glass plates or films. 

Ribbon Holder.— Joseph S. Lyons, 

Pittofield, Mass. This inventor has devised a holder or 
case in which rolls of ribbon of different sizes may be 
displayed, any of the rolls being conveniently removed 
as desired. Upon the inner face of the top and bottom 
board of the case is a longitudinal groove, and in these 



grooves are held longitudinal standards on which the 
rolls of ribbon are supported. The standards have each 
at one end a tubular portion in which is a spring, b/ 
which the standards are held in place, although they 
may be slid from end to end of the case. 

Display Card and Holder.— William 

F. Jones, Baltimore, Md. A large field or backing card, 
according to this improvement, is provided with an 
easel support which forms a background for packages, 
small cards, etc., while on the front face are smaller 
layers of stiff cardboard, each one in front smaller than 
the one behind, forming a series of laps in which thin 
packages or cards may be stuck, more or less covering 
the main field card. Any one package may be taken 
from the support without loosening or affecting the sup- 
port of the others. 

Vapor or Gas Stove.— Harry H. 

Kelley, Elyria, Ohio. This invention provides a simple 
and durable construction designed to utilize the heat 
from the burner to the fullest advantage for cooking and 
for heating a warming oven. It consists principally of 
an annular heating chamber under the stove top and 
surrounding the burner, the chamber having at its inner 
wall inlet openings for the heat and hot gas, there being 
an adjustable perforated curved band ur damper for 
regulating the size of the openings. 

Bath Room Brushing Machine.— 

Edwin Walkers, Amawalk, N. Y. According to this in- 
vention a framework to be fastened to the side of the 
bath tub has vertical guide ways in which vertically 
sliding brushes may be reciprocated by a pivoted lever 
having forwardly projecting handles, streams of water 
at the same time flowing down in the path of the 
brushes from faucets near the top of the frame. Tht 
improvement is designed to enable the bather to con- 
veniently nib, scrub, and wipe dry the back of his body, 
the water being turned off and the brushes covered 
with towels for the drying operation. 

Thill Coupling. — Delbert B. Mc- 

Capes, Vermillion, South Dakota. ThiB is a cheap and 
simple device, attached to the carriage axle by the usual 
clip, and having at its front end forwardly projecting 
arms between which the thill iron is held. It is readily 
applied, and holds the thill or pole so that it cannot be- 
come accidentally displaced, although readily released 
when desired, while it also prevents rattling. 

Gate. — William B. Whittenberg and 

Augustus L. Hawkins, Georgetown, Texas. ThiB im- 
provement provides for two separate pivoted gate sec- 
tions adapted to be conveniently opened and closed by 
means of cords extended to posts a little distance off at 
each side of the roadway, there being at the ends of the 
cords counterbalanced weights. The latches are adapted 
to support the gates laterally at their meeting edges. 

Plumber's Force Pump.— George W. 

Aldrich, Brooklyn, N. Y. This is a pump for forcing 
water through a sink or spout to remove obstructions, 
and is easily applied to the ordinary escape of the' sink, 
bath tub, wash basin, etc., for clearing the passage. At 
the lower open end of the pump barrel is a hollow cone, 
around the lower edge of which is a rubber packing, and 
the barrel has ports at its sides which may fill with 
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either water or air. The piston is operated until the ob- 
structions are .removed. 

Foot Gear Pattern.— Adolf Ehren- 

reich, New York City. ThiB inventionJconBiBts princi- 
pally of a main or foundation plate forming the outlines 
of shoe patterns, and slides held adjustable on the main 
plate give outlines for various partB of the pattern. The 
improvement is readily adjustable for any size and Btyle 
of Bhoe or other foot gear. 

Pencil or Pen Holder for Slates 

or Drawing Boards.— Philip E. Hannum, Carterville, 
Mo. The improved holder appliance consists of a case 
attached to the end Btrip of the frame, preferably by 
means of clamping flanges. The case has different com- 
partments for the reception of a knife, rule, erasers, etc., 
and on its cover are serrated sections for conveniently 
sharpening a pencil. 

Carousel.— Milton T. Weston, Ken- 
ton, Ohio. ThiB is a merry-go-round in which a number 
of carriages are made to revolve around a central point 
through the exertions of the occupants of the carriages. 
It is of simple, strong, and inexpensive construction, 
designed to be perfectly balanced in operation, and hav- 
ing an operative mechanism comparatively free from 
friction. 

Note.— CopieB of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
Bend name of the patentee, title of invention, and date 
of this paper. 
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ing.— ThOBe dreaded draughts. How they are 
caused and avoided in window-tight rooms.— Fire 
proof buildingB.— The great staircase in the Capi- 
tol Building at Albany, N. Y— PorouB glaBB for 
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" V. S." metal polish. Indianapolis. Samples free. 

For pumping engines. J. S. Mundy, Newark, N. J . 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Handle St Spoke Mcby. Ober Latbe Co.,Cbagrln Falls.O. 

Best Handle Mach 'y. Trevor Mfg. Co., Lockport, N.Y. 

We buy mailable novelties. Warren 4 Co., 10 E. 14th 
St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes In stock. IrvinVan Wle, Syracuse, N.Y . 

Emerson, Smith St Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Guild St Garrison, Brooklyn, N. r., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

The best book for electricians and beginners In elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mall. W ; Munn St Co., publishers, 361 Broadway, N. Y. 

Woven wire brushes.— The Belknap Motor Co., of 
Portland, Me. are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 

For the original Bogardus Universal Eccentric Mill 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. 4G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn St Co., Scientific American office. 361 
Broadway, New York. 

tw*8end for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN St CO., office Scientific American, 361 Broad- 
way, New York. 
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give date of paper and page or number of question. 

Inquiries not Answered in. reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in thiB department, each must take his turn. 

Bu yer s wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals Bent tor examination should be distinctly 
marked or labeled. 
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February 19, 1895, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents. I 



(6428) B. L. T. asks : 1. Where can I 

obtain a table giving the safe capacity in amperes of 
different sizes of German silver wire f A. Use the cop- 
per wire tables, taking German silver wire of 2-7 times 
the diameter of the copper wire given as safe. 2. How 
can I obtain an illustration of the conduit and grip used 
on the Broadway cable system ? A. See Scientific 
American, No. 20, Vol. 68. 

(6429) A. B. R. asks : 1. Could 2 or 3 

cells storage battery be used to run simple electric motor 
in " Experimental Science," if bo, how many plates per 
cell and what size f To be run 100 hours. A. YeB. UBe 
two square feet of positive plate. 2. In cab of locomo- 
tive running, the brass eye through which bell cord passes 
out of cab to engine bell becomes charged apparently 
with f actional electricity, as it emits sparks when whistle 
is blown. ThiB occurs at night in very dry cold atmo- 
sphere. The eye is insulated by the wood of the cab. 
Three small air pipes are very clOBe and one large steam 
pipe about eight inches away. Can yon explain the 
phenomenon f A. It is due to the production of so- 
called frictional electricity, exactly as in the old fash- 
ioned f rictional electric machine. 

(6430) C. 8. B. asks (1) what size wire 

to UBe for % horse power motor for fields and armature. 
Also the number of sections for armature aud number of 
loops to each coil f A. See our Supplement, No. 600. 
2. Can you give me the formula for Borne compound to 
UBe on tope for insulating purposes that will not dry out 
soon ? A. If you add castor oil to shellac varnish, it will 
dry with extreme slowneBB. 

(6431) H. G. L. asks : 1. Would like to 

be informed in the Scientific American how to make 
a cautery cell f A. Any low reBiBtance cell will anBwer 
for cauterizing. 2. What is the internal reBiBtance 
of a standard gravity battery f A. Two to six ohms 
1b a good allowance. 3. Of a Leclanche f A. One or 
two ohms. 4. Whatsize ports are neceBBary for cylinder 
6 inches diameter, 12 inches stroke, at 40 pounds steam 
pressure, to make 30 strokes per minute f A. Steam 
ports % inch by 4>£ inches, and exhaust ports % inch by 
m inches, as yours is a slow-running engine. 5. What 
is the rule for such a calculation f A. A good rule for 
ordinary speed engines is to make the steam ports 1-15 
of area of cylinder, and exhaust ports twice the area of 
steam ports. Arrange width and length to suit any pe- 
culiarities in construction of the steam chest. 

(6432) A. S. asks: Which is the best 

kind of glue to use for sticking paper on cast iron pul- 
leys r A. Cast iron pulleys may be lagged with leather 
without the use of rivets, by first brushing over the Bur- 
face with acetic acid, which will quickly rust it and give 
a rough surface ; then attach the leather to the face of 
the pulley with cementcomposed of 1 pound of fish glue 
and % pound of common glue. 



Air blowing machine, A. S. Reed 53i£78 

Air compressor, hydraulic], Lowe St Guyser 534,399 

Air cooling apparatus J. El.Cook 534,549 

Alarm. See Burglar alarm. Electrical alarm. 

Alarm gauge testing mechanism, W. H. Bradt.... 534,311 

Axle box. W.Hyde 534.369 

Bait, artificial, J. T. Hastings 534.506 

Baling press, P. C. Southwick 534,291. 534.292 

Battery. See Storage battery. 

Bed and crib, folding. O. Froeblich 534,258 

Bed and sofa, combined. J. Jankowski 534,332 

Bed bottom, P. B. Booney 534.621 

Bed bottom, spring. Miller & Zuck 534,338 

Bed, foldin g, M. Wtsel 534,539 

Bed, spring, G. Mafera 634,610 

Beer rack. F. A. Loeble 634,479 

Bell. electric, W. A. Harvey 634,330 

Belt.W. B. Fosdtck 634,256 

Belt tightener and shifter combined, P. H. Quinn 534.576 

Bicycle, E. D. Williams 634,537 

Bicycle saddle, A. L. Garford 634,326 

Blacking case and chair, combined, L. Manguine.. 634,443 

Blasting, H. J. Smith 534.289 

Bleaching. J. Clapbam et al 534,450 

Board. See Ironing board. 

Boiler cleaning compound, M. L. Hill 634.392 

Boiler or other furnace, G. A.Newton 634,516 

Bolt. J. Hodgson 534.331 

Book lock, permutation, L. Haberer 634,262 

Boot or shoe, W. H. Young 534,461 

Box form wrapper, F. W. Wilcox 634,308 

Box nailing machine, J. H. Swift 534,296 

Box or crate machine, L. J. Dupree 634.251 

Brake wheel, J. Tlmms 634,363 

Brick, building, G. S. Balsley 634,462 

Brick machine, E. Fernholtz (r) 11,472 

Broiler, coffee roaster, and waffle iron, combined, 

C. E. Fleming 534,255 

Brush, electric, A. L. Sonn 634,529 

Brush, electrical, A. L. Sonn 634,528 

Bubble blower, soap, Montgomery & Hammond.. 634,277 

Buckle, E. Smith 534,380 

Bung or tapping device, C McDougall 634,568 

Burglar alarm, E. Reichenbach 534,482 

Burner for crude oils and steam, J. F. Miller 534,612 

Button, collar, G. H. Williams 634,309 

Button, tack fastened. A. J. Shipley 634,351 

Buttons, fastening for link cuff. S. Goldner 634,472 

Calking joints of pipe s and mains, apparatus for, 

D.O'Neil 534,572 

Cane weaving, crossing needle for, E. Morris 534,342 

Cane, siphon pump attachment for oil, B. R. 

Franklin 534,604 

Car coupling, L. T. Backus 534,310 

Car coupling, W. L. Hoffecker 534.598 

Car coupling, J. R. Magee 634,666 

Car coupl lng. Seeley, J r., St Hoffecker 534,350 

Car fender, R. F. Preusser 534,617 

Car fender, street, R. L. Burleson 634,312 

Car, freight. J. E. Simons 634,584 

Car guard. C. P. Stimpson 534.409 

Car step, E. S. Stevens 534,293 

Car, stock, W. S.Johnson 534,333 

Cars, electrical alarm for street, G. F. Atwood 

et al 534,597 

Carding machine, F. J.Mauborgne 534,402 

Carding machine feeding mechanism, E. V. 

Bates 534,418 

Case. See Blacking case. FUlne case. 
Celluloid, etc., method of and apparatus for 

treatment of, H. E. Miller 534.445 

Chain link bending machine, J. Stubbe 534,410 

Chair. See Folding cbalr. „ 

Chair tablet arm, C. B. Demarest 634,469 

Check protector, Pitt & Sittmann 634.404 

Check rein loop, H. H. Baker. Jr 534.492 

Check row wire reel, G. D. Haworth 534,474 

Checkingand uncbecking device, J. Amott, Jr. ... 631,593 

Chopping knife, S. Norris 534,670 

Cigar or pipe tip, J. S. B. Hartsock 534,505 

Circuit making and breaking device, S. W. Strat- 

ton 534,596 

Clamp. See Seal clamp. 

Clock synchronizer, electric, C. M. Crook 534,319 

Clocks, elcetric winding and synchronizing device 

f or, C. M. Crook 634,318 

Clocks, electric winding mechanism for, C. M. 

Crook 634,320 

Clothes line operator and holder, E. St C. E. 

Hecht 634.264 

Clothes pin, S. T. Johnson 634,562 

Clutch, friction, J. M. Dodge 534,499 

Cock or faucet. S. H. Lunt 534,609 

Coffin, Egerland St Freese 534,254 

Corn stubble cutter, Ivins & Dunpbey 634,266 

Coupling, See Car coupling. Rod coupling. 

Cream separator, centrifugal, C. Hohnsbehn 534,367 

Cultivating land, steam englnefor, T. Cooper 634,426 

Cultivator, W. T. M. Brunnemer 634,493 

Cultivator, R. Franken 634.471 

Cultivator. M. Weber 534,416 

Cup. See Lather cup. 

Curbing, metallic, I. L. Landis 634,441 

Cutter. See Corn stubble outter. 

Danger signal, O. T. Wood 634.620 

Dental disk holder, W. F. Wooster 634,510 

Dental engine, electrically operated, W. E. 

Wheeler 534,636 

Dental Implements, electrical apparatus for ope- 
rating, O.H.& A. F. Pleper 634,374 

Derailing switch, E. Samuel 534,620 

Derailing switch and signal, E. Samuel 634,621. 634,522 

Digger. See Post hole digger. Potato digger. 
Distilling and aerating apparatus, water, J. H. 

Vinton 534,412 

Door check and closer, pneumatic, J. S. Sbraw- 

der 534,525 

Door lock, Gred ell & Paden 534,559 

Dowel setting machine, Foster & Slppel 634,555 

Drier. See Sand drier. 

Drier, W. F. Jobbins 534,561 

Drill. See Rock drill. Seed drill. 

Dust collector, L. O. Stevens 634,486 

Dye, blue dlsazo, R. Paganini 634,573 

Ear drum, artificial, A. V. Sanford 634,581 

Eaves trough banger, S. L. Lewis 534,272 

Electric current distributing system, G. B. Pen- 
nock 7. 534.281 

Electric light switch, H. W. Lawrence 534,269 

Electric line work, tower wagon for, J. H. Leon- 

hardt 534,608 

Electric machine, m agneto, H.J. Smith 534,288 

Electrical alarm or bell, Atwood & Aylsworth — 634,695 

Electrical conductor, Atwood & Aylsworth 534,5% 

Elevator. See Water and sand elevator. 

Elevator, L. A. Corron 634.317 

Elevator. T. Tresl 634,382 

Elevators, automatic safety gate for, J. T. Hobbs 534,393 

Endgate fastener, W. Walker 534,487 

Engine. See Dental engine. Gas engine. Pump- 
ing engine. 

Engine, Davis & Barton 534OT 

Envelope, E. S. Vance 634.458 

Envelope threading machine, S. P. Denlson 634,601 

Excavating machine, G. W. King : 534,510 

Fabric piling machine. J. B. O'Bryan 634,346 

Fabrics, machine for inserting threads into 

woven, E. Morris 534.343, 534,344 

Fan. electric rotary and revoluble air circulating, 

S. M. Pierce 534,481 

Faucet and attachments therefor, Wright St 

Grover 534,541 

Fence, portable, S. B. Duncan 634.389 

File, letter and bill. W. O. Gottwals 534,260 

Filing case, L. K. Oppenhelmer 534,348 



Filter.G. Descamps 534,498 

Fire extinguisher, Meyrose St Bradley 634,480 

Fireproof floor, R\ Von Emperger 634,482 

Kloorclamp. w. o. Wallace 634,690 

Fiyframe, C. Whitaker 634.385 

Flypaper, sticky, O.Tbum 634,457 

Fly screen. Deacon & Lotspeich 534.363 

Fodder cutting machine, D. G. Landes 534,478 

Foldingchair, H. Evers 684,601 

Fruit cleaning and polishing machine. J. H. 

Beamer 534,247 

Furnace. Sec Boiler or other furnace. Oxidizing 
furnace. Regenerative furnace. Smoke con- 
suming furnace. 

Furnace roof, J. E. Bott 534.252 

Furniture brace, J. E. Summers 534,630 

Gauge. See Saw bench gauge. 

GameapparatuB. E. H. Hyde 534.4TO 

Garden rake.J. North 534,279 

Gasengine.G. J. Weber 634,354 

Gas retort charging apparatus, G. A. Bronder — 534,422 

Gate, A.J. Barnwell 534,542 

Generator. E. P. Waggoner 534,459 

Glass, machine for manufacturing wire, Gregg & 

Stouffer 634,391 

Governor, F. M. Rites 584,579 

Grading and ditching apparatus, E. P. Fox 634,503 

Grain binder, M. Kane 684,267 

Gramophone, E. Berliner 584,543 

Grinding machine, cutlery bolster, A. Johnston.. 584,396 

Gun, magazine, B. F. Pettit 634,5111 

Hammock, R. C. Funke 634.622 

Harrow, H. Wagner 634,306 

Harrow tooth fastening, A. F. Molitor 634,537 

Harvester, P. Barber 634.855 

Harvester, corn, C. J. Skeen 634,521] 

Harvester knife grin der, U. H. Fowler 634,470 

Headrest, G. F. Sargent 634,5851 

Hoisting machine power gearing, F. Strecken- 

bach 534,294 

Hook and eye, C. E. Hallowell 534,436 

Hook and eye, A. Prym 534,376 

Hoop fastener, barrel, J. Leach 534,270 

Horse shield. L. A. Downs 534,429 

Hose leak stop or jacket. A. G.Parkhurst 534,280 

Indigo white, artificial, K. Heumann 534,660 

Injector, Trix & Desmond 534,304 

Ironing board, G. H. Ash worth 534,694 

Joint lock, telescopic, C. C. Frost 534,434 

Keyring, J. C.Scblarbaum 534,462 

Kiln. See Lime kiln. 

Kiln. C. F. Kaul 534,509 

Knife. See Chopping knife. 

Knife or fork handles, machine for grinding and 

PollBhing, A* Johnston 634.395 

Knitting machine stoppLig device, C. W. Kutz.... 634,334 

Lace reel, C. A.Prechtel 634,283 

Ladder, extension step, A. A. Bowser 684,463 

Lamp, F. Blllingham 634,544 

Latch and lock, combined, N. H. Colwell... 534,498, 634,548 

Latb. sheathing, 51. C. Nichols 634,671 

Lathe tool holder. L. S. Martin 534.613 

Lather cup, W. N. Lawrence 634.268 

Lawn sprinkler, J. B. Fellows 534,325 

Leak protector for vessels, M. W. Marsden 634.611 

Leather loops, machine for making, F. J. Brlng- 

ham 534.465 

Level, sptrlt-J. A. Traut „ 684,303 

Liferaft B.H.Meyer 534,275 

Lifter, F. E. Armstrong 534,490 

Limeklln.M. Sayre 534,451 

Liquors, production of alcoholic, Lugo St Jackson 534,400 
Lock. See Book lock. Door lock. Joint lock. 
Seal lock. 

Lock.J.T. Marlln 534,278 

Lock and latch, combined. U. D. Mlhllls 534,276 

Loom loose reed motion, W. McMlcbcel.... 634,614, 534.S16 

Loom temple, T. Sykes 634,531 

Lubricator. Wlble St Pressey 634,691 

Manicuring implement, a . A . Everett 534.500 

Mast or spar, W. E. Lewis 634,897 

Mast, spar, etc., for sailing vessels, W. E. Lewis.. 684.398 
Measure for draughting dresa skirts, D. L. Brown 631,337 
Metal mixing device, molten, G. N. Sceets. ,534,377. 634.378 
Mineral substances, se parntlng apparatus for. 1, 

Christ 534 466.534,467 

Mi ning machine, C. O. Palmer 534,349 

Moulding machine. P. F. Walstrom 534,416 

Moulding machine post or side spring, S. J. 

McConnell 534,447 

Music leaf turner, E. S. Skelton 634.466 

Musical Instrument, D. Fitter 634.602 

Oils, purifying hydrocarbon, J. J. Suckert. 534.296 

Ophthalmic instrument, B. I. Price 684,370 

Oven, baker's, E. Schllg 634.379 

Oxidizing furnace. S. L. Prlestone 134.517 

Oxygen and hydrogen by electrolysis, apparatus 

lor production of, P. Garutl 634,259 

Package, silk or thread. J. P. Fraley 634,390 

Packing, Platts St Lowther ;... 634.W5 

Packing, piston rod, L. H. Clark £JiK2 

Padlock, permutation, H. Wagner 534,534 

Pall, pan, etc., T. n. Brown 534,546 

Paperbag machine, M. F. Connors 634,313 

Paper bag machine, Lorenz& ClauBsen 534,512 

Pea shelling machine, G. Dunckley 634,365 

Photographic shutter, F. H. Kelley 534,440 

Photographic shutt er, F. J. Mathein 634,337 

Pick and shovel, combination, T. St J. Cummlnxs. 534,321 
Pipe. See Water or gas pipe. 

Pipe connection, steam heating, J. Emerson 534,430 

Planing machine, J. Rawle 534,577 

Planter drop mechanism, corn, J. C. Courtney .... 534,361 
PlaBtlc materials, machine for mouldingarttcles 

from, H. E. Miller 534.446 

Plow, rotary, A. Mechwart 534,403 

Polishing machine, A. Johnston 534,394 

Post bole digger, J. W. Estes 534,554 

Potato digger, P. F. Wells 534,417 

Pottery, machine for forming, turning, and shap- 
ing, C. C. Thompson 534,587 

Preserving fruit, etc., H. A.Hughes 534,368 

Press. See Baling press, Printing press. 

Printing machine, E. H. Cottrell 634.427 

Printing machine, W. H. R. Toye .534,298, 534,!9!t 

Printing machine carrier device, W. H. R. Toye.. 534,801 

Printing press, W. H. R. Toye W4.302 

• ■". H. R. ~ 



. W. 



. Toye.. 



634,300 



Printing press, web. 

Projectile, C. J. Stuart : 634^62 

Projecting images onto distant bodies, apparatus 

for, B. A. Scott 634.583 

Propeller, L. Julia y Puig 534,518 

Puller. See Stump puller. 

Pulley, B. L. Gale 534.433 

Pulley, self -oiling. W.H.Fritz 634,551' 

Pulley, speed, W. M. Mclntyre 634,448 

Pump, P. Dean 634,428 

Pump, air compressing, J. H. Moore 634,340 

Pump, self-measuring, S. F. Bowser 534,464 

Pumping engine, caloric or hot air, U. G. Lee 634.271 

Pumping engine, steam, J. McGrath 534,569 

Pyrotechnic compound. C. Gerhard 634,567 

Railway, conduit electric, O. Cohen 631.495 

Railway, conduit electric, A. Rosenholz 534,519 

Railway, conduit electric, W. Simon 534,454 

Railway signaling apparatus, W. H. Walsh 534,414 

Railway spike, F. E. fj run 5,14.558 

Railway switch, F. B.Krun 531,511 

Railway system, conduit electric, W. L. Heden- 

berg 534.475 

Railway tracks, automatic brush for, G. J. Smith. 534,290 
Railways, electric bell system for street, Stans- 

berry 4 Bettinger 534.485 

Rake. See Garden rake. 

Ramming seat, Gunn St Banford 534,328 

Reel. See Lace reel. Wire cloth reel. 

Reflector, arc lamp, C. Coerper 534,424 

Regenerative furnace, F. Siemens 534,408 

Register, R. B. Wardln 534,307 

Riveting machine. J. I. Smith 534,527 

Road making and repairing machine, O. E. Moats 534,339 

Rock drill, T. J. Murphy 534.371 

Rock drill tripod, T. J. Murphy 634,372 

Rod coupling. E. M. Hoagland 634,507 

Rolling pin. Wolff* Finfrock 534,460 

Rope carrier, fall, S. A. Cooney 534,314 

Rowlock, L. K. Scudder 534,524 

Sack holder, I. G. Moon 534,278 

Sand drier, L.C. Atwood 534,491 

Sash fastener, W. M. Moore 634,341 

Saw bench gage, H. L. Welnedel 534,381 

Saw filing machine, R. Bauer 634.419 

Saw setting machine. R. Bauer 634,598 

Saw setting machine, P.Prylbil 534,4I« 

Scaffold, self -standing, P. P.'Massau 534,274 

Scale, computing, D. J. Smith, Jr 634.483 

Scale, price and weighing, D. J. Smith, Jr 634,484 

Scraper, self-loading earth, E. P. Fox 534,267 

Scraper, wheeled dumping, Deevy St Bunnell 534,324 

Screen. See Fly screen. 

Seal lock, J. A. Upshur 534,688, 534,589 

Seed drill, G. W. Tucker 534.905 

Sewer trap, Krowl St Walker 634.563 

Shade fasteners, machine for making, A. W. 

Currier 534,468 

Sharpening machine, disk. C. H. Green 534,261 

Shearing tool for rods and bolts, J. C. Hogg .... 634.266 

Shelving, Wagner St Liesenhoff 634,413 

Shirt waist, Cologne & Nichols 534,425 

Shutter or blind, awning, A. Scbmitt 534,523 

Shuttle and shuttle-actuating mechanism, W. H. 

Hanna 534,263 

Signal. See Danger signal. 

Signaling apparatus, electric, J. D. Price 534,406 

Signaling system, W. E. Decrow 534,364 

Siphon or vessel for aerated liquids, S. Davis 534,552 

Sirups, manufacture of, I. A. Shauton 634J286 
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Slicing machine, 1 . L . Landis 331,335 

Smoke consumer, J. T. Ellis 634,553 

Smoke consuminK furnace, U. F. Tinkham 534,297 

Snow guard, J. T. Breadner 534,545 

Spinning machine clearer. W. C. Peirce 534,616 

Spinning spindle, flexible, G. Singleton 534,287 

Spinning spindle mounting, H. D. Klots 534,477 

Sprinkler. Seel ..awn sprinkler. 

Square, tailor's, J. R. Olsen 534,347 

Stacker, pneumatic, G. Anderson 534,489 

Stacker, pneumatic, P. Swenson 534,381 

Stage effect, E. E. Vance 534,532 

Stave sawing, machine. T. H. Webster 534,383 

Steam or hot water, conduit, A. Harvey 534.473 

Steel, etc., treating, Bott& Cramp 634,253 

Steering apparatus, R. N. Chamberlain 534,358 

Steering apparatus and windlass, 8. Davidson, Jr. 534,323 

Stocking and manufacturing same, J. Bennor 534,248 

Stocking stretcher, W. Dawson 534.362 

Stop motion mechanism for stubbing, Inter- 
mediate, and roving frames. W. H. Ersklne... 534,431 

Storage battery, G. A. Ford. 534,003 

Straw stacker, F. W. Robinson 534,580 

Stump puller. F.M. Wilaon 534.538 

Suspenders, K.F. Merwin 534,444 

Switch. See Derailing switch. Electric light 

switch. Railway switch. Trolley wire 

switch. 
Table and writing desk, combined, O. J. Carlson. . 534,357 

Table waiter .automatic. J. Burhen 534.423 

Target trap. B. F. Wright 534,488 

Telephone and signaling circuit, F. A. Pickernell. 534,373 

Telephone circuit switch device, C. Clamond 534,369 

Telephonlrtapparatus, N. L. Burchell 534,547 

Thrasber.T. A. Bryerley 534.249 

Thread guide and cutter, J. Walter 534,535 

Tire. E. E. Horton 534,606 

Tire, pneumatic, C. B. Bowling 534,599 

Tire tightener. G. W. Demaree etal 534,497 

Tires, method of and apparatus for constructing 

pneumatic bicycle, A. B. Shaw 534,619 

Tobacco, machine for attaching metallic tags to 

plug, W. B. Munnell .. 534,370 

Toeweigbt, V. P.Hamlet 534,329 

Tonsilotome, G. Ermold 534.433 

Tool, combination. J. N. Parker 534.449 

Tower. H. W. Gleason 534,327 

Toy windmill, double rotary, F. Beaumont, Jr — 534,356 

Tramway, aerial rope, 8. A. Cooney 534,316 

Trap. See Sewer trap. Target trap. 

Trolley, cableway, S. A. Cooney 534,315 

Trolley wire crossing, Hersh & Weaver 534,605 

Trolley wire support. M.T. Murphy 534.613 

Trolley wire support, M. F. Van Buren 534,411 

Trolley wire switch. F. M. Zimmerman 534,592 

Turning machine. Q. W. Booth 534,420, 634,421 

Tuyere iron for forges, J. Clark 534,250 

Type containing channel. L. K. Johnson 534,439 

Type setting and justifying machine, P. F. Cox.. . 534,550 

Typewriter clip. A. J.Gibson 634,504 

Typewriting machine, C. Spiro 534.535 

Upper beading machine, C. B. Hatfield 634.437 

Urn.T. Miller 534,56ti 

Valve, balanced. A. B. Van Wegen 534.533 

Valve, fluid pressure signal, H. R. Mason 534.401 

Valve, safety, C.J. Mellin 534,514 

Valve, sliding. Collins & Hilsinger 534,360 

Vehicle bolster, C. F. Bettmann, Jr 534.386 

Vehicle brake shaft hanger, M. Potter 534,282 

Vehicle seat. T. C.Sbankland 534,285 

Vehicles, ball traction and tread for. J. B. Linn.. 534,442 

Velocipede, ice, Parsons & Jones 534,574 

Ventilator, J. T. DarkinB 534.322 

Vise, plumber's. G. F. Nilsson 534.345 

Water and sand elevator. E. P. Davis 534.551 

Water beating apparatus, J. S. Coe 634,494 

Water or jras pipe, D. J. Ma cp hereon 534,664 

Waterwbeels, discharge gate for turbine, M. A. 

Repiogle 534,623 

Window, h\ Von Heydebrand und der Lasa 634.438 

Window appliance. E. Keuser 534,607 

Wire cloth reel, cutter, and measurer, O. P. 

Schnver 534.284 

Wire stretcher, W. H. Dungan 534,366 

Wool , extracting fat from, E. Fabrig 534,602 

Wrapping machine, Redington & Trowbridge 534,407 

Wrench, T. M. Simcoe 534,453 

Yarns, skeining, R. Smith 534,456 

Yeast cakes, machine for making, F. H. Marker... 534,336 



TRADE MARKS. 

Brking powder, J . E. Pearson & Company 

Boots and shoes, leather, Bouve, Crawford & Com- 
pany Corporation ,. 

But ten ne or oleomargarine, Braun & Fitts (In- 
.. jQfltnaaaffttt} 

g«ffiMWrt Iwrtu ritijun. B.B. Bailey 

CbTu*, earthenware, and pottery for plumbers' 
use and other purposes, Trenton Potteries 
Company 

Cigars, Derek & Hoeffler 

Cigars. Joseph R. Peebles' Sons Company — 26,065, 

Cigars and smoking and chewing tobacco, J.R. 
Cohen 

Cleaning and polishing articles and preparations, 
John Oakey & Sons 26,079, 

Clothing for men and boys. Levy, Greenbaum & 
Company 

Colors, prepared, A. Sartorlus & Company 

Corn meal. H. D. McCord 

Cream separators, United States Butter Extractor 
Company 

Flour, wheat. National Milling Company 

Guns, E. K. Tryon, Jr., & Company 26.105, 

Hose, hydraulic, American Multiple Fabric Com- 
pany 

Lard compounds, Minnesota Packing and Pro- 
vision Company 

Laundry powder. Estate of Benjamin T. Babbitt. . 

Medicinal preparation of extract of malt, W. H. 
Ward 

Medicine for the cure of colic to horses, Colicure 
Laboratory 

Milk, condensed, Helvetia Milk Condensing Com- 
pany .26,084, 

Musical instruments, their parts, and cases there- 
fur, wind, string, and concussion, Wulschner & 
Son 

Oils, essential, H. H. Sawyer 

Pills , M ercer Chem teal Company 

Plasters, corn, Johnson & Johnson 

Potash, caustic. Estate of Benjamin T. Babbitt 

Pulverizing mills, Bradley Pulverizer Company.... 

Remedy for fever and ague, A. Mouron .... 

Remedy for rheumatism. F. Schrage 

Ribbons, Colcombet F's & Cie 

Salve, J. F. Loreman 

Shade rollers and brackets, KeystoneManufactur- 
i n g Company 

Silks, machine and hand sewing, C. E. Gudebrod . . 

Snuff, B. F. Weyman ... 

Snuffs, twist, and smoking tobacco, Hansen To- 
bacco Company 

Soap and toilet powder, toilet and medicinal. 
Wineburgb Brothers 

Soap powder, borax. Estate of Benjamin T. Bab- 
bitt 

Soap, powdeied potash, A. Conkling 

Soap, toilet and laundry, Estate of Benjamin T. 
Babbitt : 

Tea, Wilson & Company j$.\ 

Tobacco and cigars and cigarettes, cut and plug, 
8. Hyman .*;■. 

Tobacco, smoking and chewing, B. F. Weyman 

Trusses and appliances for physical deformities, 
S. M. Van Alstine 

Vehicles and spring gears for same, four-wheeled. 
H. H. Babcock Company 



26,095 

26,062 

26,093 
26,090 



26,088 
26.064 

26,066 

26,067 
26,080 

26.061 

26,082 



26J06 

26,059 



26,087 
26,099 



26,070 

26,077 



26,103 
26,083 

26,074 
26,075 
26,097 
26.091 
26,072 
26,071 
26,060 
26,073 

26,089 
26,104 

26,063 



,.24,045, 



DESIGNS. 

Badge. W. C. Finck 

Book cover, P. Cox 

Brush back. A.C. Estabrook 

Card, etc., E. 8. Hall 

Carpet, C. F. Gedney 

Carpet, J. B. Nell 24.051, 

Carpet, A. F. Reddle ... 

Carpet. A. M. Rose 24,049, 

Carpet. H. Werner 

Carpet sweeper casing, L. Gohlke 

Glass dish, A. E. O'Connor 

Grave marker. M. D. Jones 

Hatchet, Ives & Hotchkiss 

Post cap or finlaJL W. V. Robbins 

Slop tub leg.C. Graham ' 

Type, font of printing, R. H. Smith 



26,098 
26,081 



26,100 
26,094 



26,068 
26,102 



26,076 

26,101 



24.043 
24,046 
24,044 
24,047 
24,050 
24,052 
24,064 
24,053 
24.048 
24,C55 
24,060 
24,059 
24,056 
24,057 
24,068 
24,061 



\ pri ijt vit f«|tv of the specification and drawing of 
any patent in the foregoing list, or any patent In print 
Imw since lSfiS* will he furnished from this office for 
2b cents. In ordering please slate the name and number 
Of the patent desired, and remit to Muhd & Co., 361 
Broadway New York. 

I'mituLinfi »Htr-»m may now be obtained by tne in 
restore for any of the Inventions named in the fore. 

Jolng list, provided they axe simple, at a cost of $4i) encti, 
f complicated the cost will be a little more. For full 
instructions address Mnnn A Co., 361 Broadway, New 
lor*. Other foreign patents mar aJ» be obtained. 



^sWDpertxeements*. 



ORDINARY RATES. 

Inside Page, each insertion - - ?5 cent* a. line 
Hack 1'ujje. encii insertion - - - - 81 .00 n line 

ZMT For some classes of Advertisements, Special and 
Higher rates ate required. 
The above are charges per agaxe line — about eight 
orUs per line. This notice shows the width of the line, 
and is set in agate type. Tftigravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
moraine 10 appear in Lhe following week's issue. 




Star* 
Lathes 



Foot Power 

Screw cutting 

Automatic 

Cross Feed 

9 and 12 inch Swing. 

New Designs. Novel Features. 

Send/or Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 



■ ATUCC Shape™ Planers, Drills, Machine Shop 
LHI nCai Outms.FridtLatlieKjTootHandSupplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvbiit St., Cincinnati, O. 



AQORESS 



CATALOGUES FREE TO ANY 



0FIES5 _ t 




a^a« 



Pumping Water by Compressed Air. 

We take pleasure in announcing that by arrangements 
made with J. G. Pohle, we are enabled to furnish our 
customers with the 

POHli AIR LIFT PUMP, 
protected by numerous American and Foreign patents. 
This department ot our business will he under the per- 
sonal supervision of Dr. Pohl£, the inventor and pat'ee 
THK INGERaOLL--ERGEANT DRILL CO.. 
Havemeyer Building, 2G tlortluidt at., New Tort. 



ROCK DRILLS©: 



AIR COMPRESSOR 

GENERAL MACHINERY ™*jSW| 
M I N I N G Tu N N E L f NC . *"' 

RAND DRILL Co 23 Parv.p l «e nl.-. ;.=- 



ICE HOUSE AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. ."> <i. Price 10 ceuts. To be had at this 
officeand from all newsdealers. 



L DRILLING MACHINERY 

[MAMUFACTURCDBV" 

WILLIAMS' BROTHERS. 

ITHACA > , N.V. 
MOUNTED OR ON SILLS,"FOR 
DEEP OB SHALLOW WELL^'WITH) 
STEAM OR HORSEPOWER i 
„ SEHO POR CATALOGUE 
MMEU WILLIAMS BROSJTHACA.N.XJ 




ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Slth- 
pmcment. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Co. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Min eral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. lUms'd analogue, price lists 

and discount sheets on request* 

Pittsburg, Oil City and Bradford, Pa. 
Also, 32 Cortlandt St., New York. 





A.W FalEB 

Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 



if you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Ctiuckfl, Llttlo Giant 
Drill CtiuckH 
Improved, 
Oneida Drill 
Ctmcku. Cut- 
t 1 n ft - off. 
Chucks. Scroll 
C o to M nation 
Lathe Cbucka, (reared 
Combination Lathe Chnefcg. Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Wentcotl Chuck Co., Oneida, IV, V., V. S. A. 
Aikjor catalogue tn EnjiisTi, French, Spontift or German. 

FIH3T PKIZK AT COLtTMBrAN EXPOSITION. 1898. 





'DIETZ" TUBULAR DRIVING LAMP. 

IT Is the only practicable and 
perfect drt ving lamp ever made. 

IT will not )low out. 

IT gives .clear white II eh t, 

IT looks like a locomotive head 
lljrbt,- 

IT throws all the light straight 
ahead from 200 to aw feet. 

IT Bu ms K erosene. 

W Send for Boole, 

H.JES. Dletz Oo. 
77 Latent Street, 

New York. 





"THE DENSMORE" 

'•The World'. Greatest Typewriter." 

It has the Most Conveniences and Runs.the Easiest. Other 

manufacturers acknowledge its superiority by imitating, 

. . but not equaling, its essential features. . . 

The U.S. War Department adoptedit in 1893, and basjust renewed the contract 

Free— Descriptive Pamphlet, with opinions from such leading concerns 

as the Carnegie Steel Company, who use as Denshobes. 

DENSMORE TYPEWRITER CO., 202 Broadway, New York. 



BUY 
TELEPHONES 

Thar are pood— not ** cheap rhines." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits, 
mr guarantee and instruments are I.OTII <»OOI>. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States 




ROUND BASE SURFACE GAUGE 

With Fine Adjustment. 

Base turned and nolle bed and is lapped true 
on the bottom. No better Surface Gauge 
made. Fuml ebedwltbextensionnut when so 
ordered, increasing capacity as follows : 
6 in., tS.iS; with extension to 9 In., 12.75 
8 " 2.50; " " " li " 3.00 

12 " 3,60; " " " 21 " 4.0O 

Bent, charges paid, on receipt of price. 
Mi'rlinnicB' Fine TooIh of all kinds. 

ty* Send for lUustraUd Calalovue B. 
Sinndnrd Tool Co., - A thai, mass. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to constr uct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 34 illustrations. Contained in scientific 
American supplement. No. Stf5. Price 10 cents. To 
be had at this office and from all newsdealers. 



THE "CLIMAX" 

Stereotyper and Moulding Press 

combined, for making perfect Cellu- 
loid Stereotype* to be used in 
place of metal stereotypes. Also for 
making Rubber Stamps. Should 
be in use in every printing office. 

See Sci. AM., Dec. 30, 1893. Send for 
circular to 

THE J. F. W. DORMAN CO. 
£17 K. German St.. 

Baltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 




PUMPS for Compressing 

OXVGEN & HYDROGEN 

GASES into CYLINDERS 

Br HAND POWER. PRICE $15.00 
stNDFOR Catalogue n?s to 

CHAS. BESELER- 
218 CENTRE ST, NEW YORK. 



TYPEWRITERS. 

All makes half-price. Rebuilt to equal new. Shipped, 
without deposit to responsible parties in &M parts or the 
world. Unprejudiced advice given. Illust'd cata. free. 



TYPEWRITER 
HEADQUARTERS, 



45 Liberty Street, 
New York, U. 8. A. 




EXCHANGE, 

8 Barclay St., New York. 

We will save you from 10 to 
60 per cent, on Typewriters 
of all makes. 

17" Send for catalogue. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating bow and wby it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement. No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 




SINTZ GAS ENGINE GO. 

GRAND RAPIDS, MICH., 
U. S. A. 
Manufacturers of the Sintz Sta- 
tionary ami Marine <*iitiand 
fvnfiftlittp Kngint-n, fiapeft tally 
adapted for Boats and Electric 
L\fi bting. Runs with manufac- 
tured or natural gas— Boats and 
launches. Prices within the reach 
of all. %W Send for Catalogue, 
Mention this paper 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAT. MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

W Send for late Catalogue "0." Branches: Chicago— New Yobk. 





THE MUNSON TYPEWRITER 

This machine is an "evolution," the outgrowth o f years o f experience and the 

best results of scientific work. Its princi pies appeal at once to the 

educated mechanic. It 1b l,islit, small. Compact, 

Easily operated, with Universal Key Hoard, 

INTERCHANGEABLE STEEL TYPE WHEEL, 
da ruble and easily kept in order. 30 keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. 

Highest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co., 171 L Division Street, Chicago. III., U. S. A. 



ELECTRICITY 

Myclimica. Steam Engineering, Mechanical 
Drawing, Architectais. K. K. and Bridge 
EngtOMfine, Plumbing, Heating, Mining, 
JEiviiBh Branched, Send tor free circular, 
stating subject wish to study or your trade. 
Correspondence School of Industrial 
Sciences, SCRANTON* PA. 




MAPUIUCDV IVAUTCn We furnish verified 
lYIHunlNtKl WAN I tU. news before or- 
tlerH nrc placed* where machinery and equipment are 
wanted h giving full particulars. Serve some of the 
largest firms In the country, to whom we refer. Trial 
solicited, especially from those who have used other 
sources of advance infornuat fcQBL Oursystem isdifferent 
from others. Special service for each client, to cover 
lust the lines and territory desired. LORDS' SPECIAL 
SERVICE. 620 Atlantic Avenue, BOSTON. Brauches, 
New York, Philadelphia, Pittsburg. 



ROBERT POOLE & Son CO. 

ENGINEERS & MACHINISTS. 



MACHINE MOULDED CEARIfiC 

SPECIAL FACILITIES FOR THE 

HEAVIEST CLASS OF WORK 

BALTIMORE. MD. 



The Scientific American 

Reference Book. 



A most useful little hound book of 150 pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Table of Cities having over 8,000 inhabitants; 
Map of the United States — miniature outline; The 
Patent Laws (full text); The Trade Mark Law (full 
text); The Copyright Law (full text); The Principal 
Mechanical Movements— illustrated by 150 small dia- 
grams—of value to Inventors and designers of mechan- 
ism; Medallion Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

|y Sent by mail to any address on receipt of price, 
25 cents. 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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RACINC-BOAT-MFG-CS- 

. Racine, wis. u.5^',. 

I. Dt SI&NCHS AND BUILOEfiS, . I 



ESPARTO.— AN INTERESTING PAPER 

upon thlfl valuable graaa, dlecus&ltiglta uses, the method 
of mat Inn It. etc Contained In BCIK-Jtific ahkiii- 
imji Sm-PLKMEHT. No. J 18. Price 10 cents. Tu be 
had at thla office and from all newadealerg. 





SAFETY THRUST COLLARS 

SOljTtt AMI S1>|,IT. i 
Of character and at price to Jiult J 

iiit= rrju.st. c-rit bean Hi vf.- : i-. Deal eral 
In shafting will consult thclr^ 
interests in writing for Price 
TJst and Discounts, 
The Gouverneur machine Co., GouvemeuTp N. 

NOW READY I 
Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
l'-JO l'nges and 110 Superb Cuts added. 

Just the thing for a holiday present for any man. 
woman,fltudent. teacher, or anyone interested in science. 

In Lbe upw matter contained in the last- edition will he 
found the Scientific Use of the Phonograph, the curious 
optical Million known as the Anorthoscope. together 
with other new and interesting Optical Illusions, tha 
Optical Projection of Opaque Objects, new experiments 
In Projecticn, Iridescent 6ias&, some points in Photo- 
graphy. Including Hand Cameras, Cane Cameras, eto,: 
Systems of Electrical Distribution, Electrical Ore Kind- 
er, Klectrteal Rocker, Electric Chimes, How to Color 
Lantern Slides. Study of the Stars, and a great deal of 
other new matter which will prove of interest co scien- 
tific readers. 

H40pflgea H 783 fine cuts, substantially and beautifully 
hound. Price In cl oth, by mal 1.91. Half morocco, 9 5 . 

■VSffid for ilhtvlrated ciMTTiiar. 

MUNN &. CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

3«1 BROADWAY. NEW YORK. 
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Founded b y Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa.. U.S.A. 
%W Our New and Revised Catalogue of Practical and 
Scientific Boobs, 90 pages, 8vo, and our other Catalogues 
and Circulars, the wboie covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



rARBORUNDUM 



r ABRASIVE KNOWN. LMERY AND 

Y -CRY3JALrWHEELrSLAB AHONErORHl 
"" A CstxPaI V.SJL 



ELECTRICITY AND PLANT GROW- 

ing.— A paper by Prof. L. H. Bailey, of Cornell Univer- 
sity, describing and giving the results of a series of ex- 
periments upon the effect of electrical illumination 
upon the growth of plants. Contained in Scientific 
American Supplement, Nos. 990 and 991. Price 10 
cents each. To be had at this office and from all news- 
dealers. 




VANDUZEN 8 ^r M PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Alwayi In Order, never Clog! nor 
trttzei, Zvtrr Pomp Oa*r*ai«e<L 

xo sizes. 

100 to 12000 Gi Hon. Mr Hour. 
Coital la J75 o.ch. Address 

THE E. W, VANDUZEN CO., 

to HIS K. gKond St., CiltinnitL, 0, 



AMERICAN GAS FURNACE CO. 

r\ of ELIZABETH. N. J., PATENTEES OP 

A Complete System for the generation of a 

CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 

for all kinds of Mechanical Work, 
HICH PRESSURE BLOWERS, ETC. 

g^~ Illustrated Catalogues on application. 
Address, SO NASSAU STREET. NEW YORK. 



Reece's Patent Band Bolt 



Cutter or Screw Plate, 




Send for new catal. of 
Ed w. J. Eeece, Manuf . 



Screw Cutting Tools. 
Greenfield, Mass. 



TOPOGRAPHICAL DRAWING. — A 

valuable and Instructive paper by A. Lausaedat upon 
the use of photography in making topographical draw- 
ings. The method applied to planimetry, leveling and- 
the construction of a plan and drawing of the curveB of 
level. With 8 illustrations. Contained in Scientific 
American supplement. No. 98S. Price 10 cents. To 
be bad at this office and from all newsdealers. 



Telephones 



8old outright. Cannot get out of order. 
Guaranteed free from injringeme nt. 
Suitable for exchanges or private plants. 



IF" Send for Testimonials and Prices. 
Soma good, territory left for reliable agents. 
Mason Telephone Co., Richmond, Va. 

IT COSTS YOU M0THIN6 

.TH1B Hltm*mi>. WMd I1CHIBE 

iBsoumLMu. hi ■fail u, 

lien. Xo EfahM Wi iHilBlwk It. >J 

TbllmiGfaiMli J Mir. &M.N* lueb Ojiportunllj trt 
•"r hffcrt b«^oC>rtJ. W. ill il L £0n t i r.'j * tb»* lib. 
«nl Utmi ftr only . ihort Hm* r Cul I Ml 4UIbJ 
.Hnt»<u r . 8».Jii[B«ihli>.|»p..-l.*ll-»7 
OXTOBll MT B. CO. *l£iv . Wk li^cuoi. 





liniffliiiiimiiifflfflffliiNnrnnmfflinifflnnfflHg 
MONEY MADE! 

BBJliDC Ifevf rldveJM Aiitomntlr = 
Cooker. Best cooking ntenBil. Food s 
can't bum . No odor. Bares labor and - 



fuel. Fits any kind of stove. A gen tM = 
wanted, either sex. Good Tay. = 
One agent sold 1730 in one town, r 

Write for terms = 

W.E.BEVEKIOGE, Baltimore, Hd. = 
miHilUH.iilllllllJtllllillinillliHiiiimin>iimU- 



Engineers and Firemen ggUpSi 

talnm^a list of nu^wtkinn asked by a board 



stamp for 21 
. pamphlet con- 

asked by a board of examin- 



ing engineers. St romberji Pub. Co., St. Louis, Mo. 




The United 

Autographic Register Co., 

1 48- 1 64 Monroe St. Chicago 

REGISTERS LEASED £» 

crt less than^^entsperuHV. 

OK SOI D at £rom $, 5 to *5°- 

JUSSmin use. Made 

m 25 styles. Send for Circulars 

BEWARE of Infringements. 



ELECTRICAL PHENOMENA ILLUS- 

trated by Applied Hydraulics.— Mr. G. Claude's method 
of applying the movements of water to illustrate a few 
of the first princicles of electrical phenomena in such a 
way us to enable the student to better understand and 
the tutor to explain them. With 14 illustrations. Con- 
tained in Scientific American Supplement, No. 
979. Price 10 cents. To be hadatthis office and from 
all newsdealers. 




Jhe S cientific fl men can 

PUBLICATIONS FOR 1895. 



The prices o f the different publications i n the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American tweekly), one year - 13.00 
The Scientific American Supplement (weekly), one 

year, - ___-_-,.- 5.00 

The Scientific American, Export Edition in which 

Is incorporated the Spanish Edition (monthly), 

one year, .-------- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientific American and Supplement - - $7.0(1 
The Scientific American and Architects and Build- 
ers Edition. - _--- ___-5.00 
The Scientific American, Supplement, and Archi- 
tects and Builders Edition, ,----- 9.00 
Proportionate Hates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 





(j& ICYCLES . 



ARE THE H10.HEST OF ALL HIGH 
GRADES. 

Warranted superior to any Bicycle built in the world, regardless of 
price. Do not be induced to pay more money for an inferior wheel. 
Insist on having the Waverley. Can be delivered from factory if 
agent hasn't it. Catalogue "I" Free by Mail. 

as lb. Scorcher, - - $85. INDIANA BICYCLE CO., 

23 lb. Ladies', - - 75. Indianapolis, Ind., U.S. A. 



MATCH * MACHINERY. 

Latest Improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street. Philadelphia, Pa, 




BARNES' 

New FrictionDisk D rill 



FOR LIGHT WORK. 

Has these Great AdY»nt»«fes : The 
speed can t>e instantly changed 
from to 1600 without stopping or 
shifting- belts. Power applied can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range— a wonder- 
ful economy in time and great 
saving in drill breakage. 

Send for catalogue. 
W. F. & JN0. BARNES CO., 

1 M0 Ruby St.,Kockford, III. 



No More Dull Shears! 

The DIAMOND SHKARS and 
SCISSORS SHAUI'ENKR. For 

Barbers, Tailors, Dressmakers, 
and every woman tn the land. 

Warranted to sharpen any size 
Shrars or Scissors in 10 seconds. 
Leaves a kren and lasting 
edge. Beautifully nickeled. 
Price >i.-i Cents. 
DIAMOND CUTI.KltY CO. 
m Broadway, New Yoke Citt. 




LITTLE BIANT SCREW PLATES 

Wire Bizes for Jewel- 
ors, Dentists, Tool Ma- 
kers, and Amateurs 
use. Machinists' sets 
with Taper, Plug, 
and Bottoming taps 
for pipe and bicycle 
work. Also black, 
smiths and carriage 
makers use. ty Send for fully illustrated catalogue. 
WELLS BROS. & CO.. P. O. Box B, Greenfield, Mass. 




Americanjfl Typewriter 

A standard made machine, capable of good, hard 
service. Three thousand sold the past year. 
Writes capitals and small letters (71) characters. 
Has a cast Iron base and top plate, steel working 

farts, handsomely nickeled and enameled; in fact, 
he highest standard is maintained in its manu- 
facture. fW Write for Illustrated Catalogue. 

American Typewriter Co., 267 Broadway, N.Y. 



CONCRETE CONSTRUCTION. — A 

paper by Ernest L. Ransorue, treating of the practical 
application of concrete to false work; with notes on 
materials, tools labor, etc. Contained in Scientific 
American supplement. No. 984. Price 10 cents. 
To be had at this office and from all newsdenlers. 




WATER MOTOR 



GAS ENGINES & VENTILATING FANS 

The beat Motor Ln the world for driving all kinds of 
light machinery, noiseless, neat, compact; In valuable 
for blowing church organ a, running printing presses, 
coffee mills, ventilating fans, Ice cream freeiers. meat 
choppers, etc In use the world over, and recommended 
by water companies everywhere. Address for circular, 
llackun Water Motor Co. t Newark, N. .L, U.S.A. 



IDOYS1HAVE VOIT A I'RINTlNG l k KE£tt? 

Von can make £10 weekly printing tarda. 
Press, Ink, Type, 11.26 and fl Self Inking 
f riCHi.fft. Larger presses, |3fctl&t86L Cards 
, at wholesale. Sample pack visiting card* and 
, caLvrith directions horiv to become a printer 
I /or $2c. stamps. W. C. iSvang, i& N. 5th St., 
Philadelphia, Pa. 




High Grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress Rumsey & Co., Ltd., Seneca Falls, N. x*. 




Made of Large Blocks of Emery Set in Metal. 
Fastest Grinders known. Can grind anything 

NO PICKING. 

Made Sharp. Stay Sharp 
Hundreds in Use ■ ■■ [ ■ WtU Fit any MU1 Frame. 

for All Purposes. fl 1VI I I ■ ■ Cheap ad Best French Ruhr*, 

jy Send for Ci rcular. 



ROCK rurny 

Hundreds in Use ■■ IHI ^P Wmk ■ 
for All Purposes. I WI I I 

IW Send for Circular. ■■IWIBbIB M KJ||| i ATAIIFA 

Sturtevant Mill Co., Boston, Mass. MILLS I UNto. 
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Messrs. Munn & Co , Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably Is 
patentable by writing to Munn & Co. 
Common! cations strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 



O 



o 



taken through Munn & Co. receive 
special notice in the Scientitic Amer- 
icon. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|3 a year. Specimen copies free. 
AddreBs MUNN ft CO., 

New York, 361 Broadway. 
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KEEP THE HEAD COOL. 

1 he. B raided W I Pi Spri n * 
Pillow i£ cool and 
Cleanly. Comfort- 
able as down or 
feathers. Practi- 
cally lndgstruct~ 
ible. Price, up- 
holstered in fine 
hair: Adult's 
20 i 28, ft.50 ; Couct, 20 X 20, 13.00; Child's, 14 i ?l rLW. 

5int h inrnt prepaid, on rawipt of pr'tt*. Adir*** 
Wtfiton A- Wrilo Ml'ir. Co., 1 1 L----LI !-TS^)r St., Phlln.. P». 




TYPE WHEEL*. WQDELI tEXPERIME^T* L WORK. 

jjOTELTiEj a nt, saw tphu nTtnai. wcimi inn imjoau it m.Tv. 



A TELESCOPE having 4W in. Objective, Eyepieces 

and Finder is offered cheap. For full particulars address, 

B. W. BUCKINGHAM, Lynchburg, Va. 




The largest and HBST COUPLE Tt 

LINE, Of DRAUGHTINtP.OOM FUHNITJHE 

MANUFACTURE1D BY 

Morse Machine.cd.rochester.ni 



ICE HOUSES. —DESCRIPTION OP 

ice houses as they were built a century ago. Contained 
In Scientific American Supplement, No. 933. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
Ine of Boap, cloggine of waste pipes, 
stain of marble T uncleanly soap dish. 

APFOItDS each user fresh, dry 
pure Boap. 

The Only Clean, Sanitary, and Safe 
way to use soap. 

Agents Wanted. 
Sanitary Soap Vase Co., 
Aqueduct Bldg., Rochester, N. Y. 




SENlsM K'JJ! 



Gold Plate* 

CUT THIS OCT and 

send it to us with 
| your nime and ad- 
dress and we will 
send joothia beauti- 
ful srold finished. 
watch by express for 
examination. Yonex- 
amine It at the ex- 
press office, and if 
. yon think It a bar. 
| gain pay our sample 
| price S2.75, and It is 

J oars. It Is magni- 
cently engraved and 
equal In appearance 
to a genuine Solid 
Gold watch. A guar- 
antee for Syearsand 
* beautiful gold plate 
chain and charm sent 
FREE with ever; 
watch, write to-day, 
this may not appear 
•gain; mention whether j-ou want genta* or ladies* size. Addrert 

THE NATIONAL MFC.& IMPORTING CO., 
334 Dearborn Street* Chicago, in. 




And 

Stereopticons. 



CRITERION MAGIC LANTERNS 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 

of scientific attachments. We make lanterns and views for all kinds of uses. 

B7" Catalogues free. J. B. COI.T «fc CO.. I <> Beekman »»t., New York. 

189 La Salle St., Chicago. 60 Bromtleld St.. Boston. 131 Post St., San Francisco. 




PERFORATORS OF ALL METALS 



For Cotton, OH and Alee Mills, Sugar Houses, Distilleries, Phosphate and Fertilizer 

, Gas and Water Works, Elevators, Threshers, Sepa- 

* of Oram Clean in* Machinery, Heavy ^teel and Iron 
Flatus and Cylinders for Screening Ore. Coal, Stone. For Filters, Strainers, Ventlls- 



Works, Mining and roncentratinjr, 
rators, Cora Shellerfl. and all kind* at GratnCIeantna Mach liner; 



tore, Oil, Gaa and Vapor Stoves and ail BpeelsJ purposes. Special sixes for Coffee Clean- 
ing and Roasting Machinery. Perforated Tin and Brass. 
The Harrington Ac King l p erfarn.tlna 4Jo., C-I«ff*i »nd IN Pear)Bt^N.T 



Q/lTES^J5ti EA ^ EB s 

^iiilfi I s , ORCATER CAPACITY US/M LESS 

nif£P J (J T i=S. ' POM* than tnvemit0//£Aiirn 



e, GATES IR0K W0RKS»'» T 

' DOSCLlNTOHSTCMICflGO. 



ICE 



MACHINES. Corliss EnffilieH. lii fwcrrt 1 
and Huttlci'H' machinery. THE VILTBR 
Jtfc. Co., 899 Clinton Street, Milwaukee, Wis. 



THE MODERN ICE \ACHT. — BY 

Geo. W. Folk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 6524* Price 10 
cents. To be had at this office and of all newsdealers. 



INCUBATORS 



Self-lletTulfttlirg Brooders \ 
Most Perfect Machines, Best 
Material and Workmanship. 

Our Thermn Renrulnlor 
Is so accurate that thermom- 
eter can be dispensed with, 

1 ti breeds high-class poultry. 
Full stock poultry supplies. 
Send 4c. for large iMuat'd catalogue* 1'eerlem Jiir-n- 
bntor A BL-ooder Co 1t 61L Ohio Street, yiu^ry. 1'.;.. 





?8o USE GRINDSTONES? 

If bo, we can supply you. All sizes 
mounted and u nnioiiuteil. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. PT* Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor, Wilsbire, Cleveland, 0. 



TURBINE 



WATER WHEELS. 

Send for Pamphlet. 
JAUE£ LEFFK1* A CO;, 
Springfield, Ohio, U. B. A. 



ELECTRO MOTOR. SIMPLE. HOW TO 

mane. ByGM. Hopkins.— Description of a small electro 
motor devised and constructed with a vtewro assisting 
amateurs to make a motor woich might be driven with 
advantage by a current derived from a battery, and 
which would buve suthcien:, power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures Contained in tciKNTinr Amekican 
Sitpplkm knt. No. (i4 I . Price 10 cents. To be bad at 
this office and from all newsdealers. 




$C HAND BONE, SHELL AND 
^ OCORNMILLSrw^^frmen. 

— Circular and testimonials Free. 
WILSON BROS.. Gaston, Pa. 



Agents, Don't Lose Honey u 

LETTING someone else sell our pants from $4.00 up. 
Big profits; no experience in clothing business neces- 
sary. Particulars and sample card free. 

UNION CUSTOM PANTS CO. 

!i5l» and 252 E. Jackson Street, Chicnso. 



CLAY&TORBENSEN-.&LOUCtSTtR C IT Y !H.. 

DESIGNERS * BUILDLR5 OF YACHT5, 
LAUNCHES ^° HOUSE BOATS. 



SCIENTIFIC AMKE1CAK SUPPLE- 

ME NT. Any desired back number of the SciVNTitnr 
AMEttifAN SuFi'LEMENT can be bad at this ofllce for 
10 cont.H, Also to be bad of newsdealers In all parts of 
toe country- 



FOOT POWER MACHINERY 

Scroll BawB, Tools, Prills, Forges, etc. Send 4c for 
c*t&logu&. WlLkln«on Co*, 88 Rudolph HL, Gklcf^EO. 



A Valuable Book 




12,500 Receipts. 70S Pages. Price $5. 
Bound in Sheep, $<>. Half-Morocco, $ti..j(J. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past flfty years; together 
with many valuable and important additions. 

Over Twelve Th outturn! selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by-far the most comprehensive 
volume of the kind ever placed before the public. 

The workinay be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of ihe highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulae used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many difl'erent processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value ln their respective callings. 

Those who are in aearch: of independent business or 
employment, relating to the home manufacture of sum- 
pie articles, will and in. it hundreds of most excellent 
suggestions. 

tW Send for Descriptive Circular. 

MUNN & CO.. Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 
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^Cilpertisenrients. 



OltlflNAItV KATES. 

IiihIcIp 1'iisp. pnch insertion, - *5 cent* a line 
llnek Page, each iiiwerrion. - - 91.00 a line 

fJT Fur some classes of Advertisements, Special and 
Ilitjher rates are required. 

The atove are charges per agate line— about eight 
words per line. Thin notice shows the width of the line, 
and is set in agate type. Kngravinga may head adver- 
tisements at the same rate per ugate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



$24. 



An 8 Light, 16 C. P., 1 10 Volt Dynamo 

To introduce our Dynamos 
and Motors of larger capaci- 
ty and gain the confidence of 




IMC JJUUII^, ITC JJIUVC Ull IHC 

market a high grademachine 
rue all the special fea- 
tures of larger machines. 



Durable, efficient, compound 
wound, self-oiling, finely fin- 
ished. 1'laiing l>y nniiiOM. 
all s izes. 
By Send for circular No. 22 

UOTII & ECK, 
32 Market St., Chicago, 111. 



DO YOU WANT A LAUNCH ? 



That you can run 
yourself. 
That is Clean 
and Safe. 



Send 10 cent stamp for Illustrated Catalogue of 




That requires 

neither Licensed 

Engineer nor 

Pilot. 



_THE ONLY NAPHTHA LAUNCH. 

GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City. 



KEUFFEL & ESSER CO. MJSSJSE N.Y. 

BRANCHES: 

ill Madison St., Chicago. TCS Locust St., St. Louis. 

Drawing Materials 

Ksser's Patent Pivot Joint Compasses, the acme of 
perfection, superior to all other pivot joints. Handsome 
twelve page pamphlet " How to Select Drawing Instru- 
ments," sent free on application. 




MR. BOOKKEEPER, 

do you knowwhatthe Comp- 
tometer is I It costs you nothing 
to And out. It will help you out 
on that trial balance. It insures 
accuracy, is twice as rapid as the 
best accountant and relieves all 
nervou9 and mental strain. 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

•2-66 Illinois St.. Chicago- 



How To Make a Dynamo 



OIL MuTOtt. H horse power size, Illustrated with 
L ' g drawings. By Edw. Trevt ' 
liubler PiiMirthina Co, 



full working drawings. By 



3d w . Tre vert. Price 10c. 

Lynn, ifiiiHH. 



'AH. P. 8AS ENGINE CASTINGS 

A.F.WEED&CO. 

106 & 108 Liberty St. 




New York 

Castings and Parts 
for Small Engines, 

Boilers, Dynamos. 
%W Send stamp for 

Illustrated Booklet. 



At s Price 



ISkyclw, W--UchM. Qup» p HitreiM, H»tdw, 

Stwmp >l«hinfn.nTpin.i. PEii n t*. 5i»Jw s T<M I » 
St* If* ot a)I T*rtetEM -kDd 100" Oth« aTtieJM. 
Liita frta. ChicaOO Scale 1/o. h t'hlctgQ. Mi, 




KODAKS 



$6.oo 

to $IOO.OO. 



The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

5 Send for fa Rochester, 

Cntn/oujre.g N. V. 




MACHINISTS 1 



LATHE. 

) Latest Improvements 
New Styles. 
New Prices. 
' Growing rapidly in 
Send for Catalogue A. favor. 

A iiifi-icnii Watch Tool Co., WnlMinm. Mush. 



The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 





This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



m to so h. p 




Motor of 1 9 th Century 

Uses Gasoline Direct from. Tank 
Manufactured and NatiiraEGas 

Tou would be surprised at the 
Number of Different Purposes, 
in almost every state of the Union 
ilH Power w Applied to. 

Printed matter, containing 
testimonials, by addressing 

Charter Has Engine Co. 
P. O. Box 148. Sterling, III. 






STERLING BICYCLES $ 



t Built like a Watch .... S 

The STRONGEST, LIGHTEST, and T 
, FASTEST Bicycles In the World 

Elegant Catalogue Free on request 
STERLING CYCLE WORKS, 
,336-240 Carroll Ave., D 1, CHICAGO. 
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FORMED 




The L. S. starrelt Co., 



MILLING CUTTERS 

— FOR— 

Milling Parts of Machinery. 

These Cutters can be made in a great 
variety of outlines and can be sharp- 
ened by grinding without chang- 
ing form. They are economical m 
the production of duplicate and In- 
terchangeable parts. 

ty Illustrated Catalogue Free. 
Manufacturer of Fine Tools, 
P. O. Box 13, ATHOL, M ASS. 



Green Bone Cutteiv 

Nothing on Earth will make Hens Lay and 

Little Chicks Grow like Green Cut Bone. 
Warranted to double Egg Yield 
and reduce Grain Bill One-half. 

Our Green lione ('utters are the best on 

earth,andthe ONLY ones receiving 

an Award at tlie World's Fair. 

ZW~ Send for Catalogues and valuable 

article on Feed, free. 
Webster A Hannum, 150 Albany St., Cazenovia, N.Y. 




Experimental & Model Work 

' B. V. BAILLARD, 11W Liberty Street, N. If. 




THE 



GRIFFIN 

MILL 



The Only Perfect 
Pulverizer of all Re- 
fractory Substances. 



!! 



Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock; i£ to 2 
tons per hour on Portland Cement, Quartz, or Ores, depending 
on hardness of material to he pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. 

NO JOURNALS IN GRINDING CHAMBER. BALL RIGID ON SHAFT, HAVING DIRECT POSITIVE ACTION ON MATERIAL. MINI- 
MUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. IT IS ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS 
TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH LESS THAN STAMP MILLS. 
LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE.' 

Correspondence solicited, and illustrated de- 
scriptive pamphlet furnished on application to 

Bradley Pulverizer Co., 92 State St., Boston. 



MONITOR 



VAPOR ENGINE and 
POWER COMPANY,' 
8 Erie Street, Grand Rapids, Michigan. 
Gasoline Launch Engines and Launches 



Send for Circular. 




APE 

** CATALC 



WBIED fo R F|NETO0lSlHEKRY SH0 p 

« T alo2uT C.H.BESLY& CO. 

CHICAGO, ILL.U.S.A. 



AND AGENCY. 



;op's steel^Wt" 7 

FOR TOOLS, SAWS ETC. 



JESSOP * SONS 



91 JOHN ST, ME*' YORK 



Parson's Horological Institute. 

School for (Hatchniakers 

ENGRAVERS AND JEWELERS. 

t&~ Send for Catalogue and References. 

Parson's Horological Institute, 

302 Bradley Avenue, I'EOICIA, II. I.. 




S cientific flook C atalogue 



RKCKNTLY IM7H MSflKI). 

Our New Catalogue containing over 100 paves, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
.HUNN *fc CO.. 1'uhhxhers Scientific American, 

361 Broadway, New York. 



HIGH-GRADE WHEEL <«' $45 




One still better 
for lift- Both have 
rims. 



wood 
._. pneumatic tires and 
J, all the 1*4*3 latest Improve- 
| meats. 2£ to & Lbs: strong 
'and durable Every 
__. - Whael Ouarunteed to 

beperfect and ns represented Or money refunded 
11 1 u si ra i ed a nd d escript I ve cala I ague M.ntii led £ ree 

MONTGOMERY WARD & Cf 
III to 118 Michigan Ave,, 



Chicago. 



Electric Folding Hack Saw Frame. 




3 



May be carried In 
pocket. Adapted 
for machinists, 
1 1 ne men , a nd 
household use. 

Blade swivels 
for deep sawing. 
Mailed anywhere in 



Made of steel, highly nickeled 
U. S. or Canada on receipt of $1.00. 
Z3T Send 8c. for 100- page fully illusCd catalog of Tools. 
FltASSE, 21 Warren Street, New York. 



THE ONLY STORAGE BATTERY IN USE IN CENTRAL 
STATIONS OF AMERICAN MANUFACTURE. 

THE ELECTRIC STORAGE BATTERY CO., 
*>-*> Drexel Building, Philadelphia, Pa. 

(Chloride accumulator. 

^L ^^__^^ TRADE MARK. AjL REGISTERED SEPT. 11, 1894. 

^^ to ^"*^^' Electrirnl Stornue Cell* of any Desired rapacity. 

*y Catalogues giving Capacities, I>imensions t Weights, Prices, etc. % on application. 




EIICIIIPQ Boiler* and Machine TooIh. New 
tnaintOf and Second-hand. Send stamp for paper 
"Machinery & Supplies." \V. P.Davis, Rochester, N. Y. 



■MPDY Emery Wheels, Grinding Ma- 
■ mCn I 9 chines and Grinders' Supplies, 
_ Quick process and largestock. When in a hurry, 
-™ buy of THE TAN ITK CO.. New York City, 
Cincinnati, and Stroudsburg, Pa. 



PATENT AUTOMATIC ^ 

CAN MAKING 
MACHINERY. 

Presses, Dies, and Special Ma- 
chinery for Sheet Metal Workers. 

tW~ Spttlal catalogue of BjillJ ma- 
chinery and 200-pacpf catalogue for r 
Metal Worker* tent free. Which one; 
shall we send you? 
G. A* CROSBY A CO,, 178 So. Clinton fit,, Chicago, U.S. A. 




Towers, Tanks and Tubs 

PATENT SECTIONAL 

ALL IRON TOWERS. 

PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 

219 E. Main Street, 
LOUISVILLE, KY., U.S. A. 




THE 
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%W ESTABLISHED 1SI5. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Pnatuge. 
Weekly— 5il Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity .Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. . 

Terms of Subscript inn. -One copy of the Scien- 
tific American will be sent for one year- 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six months, f 1.50; three months, $1.00. 

Clubs. -Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
Of nrn*4vpwK MflMb sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc, payable to 
MINN & CO., 361 Broadway, flew York. 



- - THE - - 

Scientific ^wewan Supplement 

This Is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very, wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most, important Engineering irorfcs. Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
m ent, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MINN Ac CO., 361 Broadway, New York. 



gUuMtug giUtiou. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; Illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Large*! ('irciilmion of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MINN & CO., PubliHher*. 

361 Broadway, New York. 
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